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INTRODUCTORY. 


Washington,  Fehruary  8^  ,18^3. 

SiB:  I  have  the  honor  to  transmit  herewith  my  report  on  mfn^s ;a{id 
minlDg  in  the  States  and  Territories  of  California,  Nevada,  Idaho,  Or^; 
goD,  Montana,  Utah,  Colorado,  Wyoming,  New  Mexico  and  Arizona, 
together  with  each  discussions  and  suggestions  relative  to  the  condition 
of  this  indastry  as  are  deemed  important  to  the  Government  and  the 
mining  community. 

The  number  of  professional  men  and  citizens  who  have  co-operated 
in  the  preparation  of  this  report  is  very  large — ^larger,  probably,  than 
in  any  previous  year — a  circumstance  which  constitutes  in  itself  a 
cheering  evidence  of  the  esteem  which  the  intelligent  population  of  the 
couDtry  has  come  to  entertain  for  the  endeavors  of  the  Government  to 
assist  at  once  the  general  welfare  and  the  special  prosperity  of  mining 
2sA  metallurgical  arts  by  the  dififusion  of  correct  information.  Due 
credit  is  given,  throughout  the  following  pages,  for  the  contributions  of 
these  gentlemen.  In  this  place  particul^  mention  will  be  made  of  a 
few  only  (without  disparagement  of  others)  who  have  furnished  mate- 
rial of  unusual  value  and  amount,  and  thus  rendered  the  present  report 
in  many  respects  the  most  practically  important  of  the  whole  series  to 
which  it  belongs. 

Attention  is  called  to  the  paper  of  Mr.  Dutken,  of  Grass  Valley,  Cali- 
fornia, (constituting  the  greater  part  of  Chapter  XI,)  on  the  treatment 
of  gold-bearing  ores  in  California.  The  thorough  and  trustworthy  na- 
tare  of  this  treatise  is  guaranteed  by  the  character  and  ability  o^  its 
aaOior,  and  will  be  self-evident  to  the  careful  student  of  the  text  itself. 
Bepresenting,  as  it  does,  the  best  American  practice,  it  may  be  accepted 
as  a  true  picture  of  the  metallurgical  and  economical  results  of  the 
stamp-mill  process,  in  its  present  stage  of  perfection ;  and  it  must  be 
confessed  that  there  is  shown  to  be  greater  loss  in  the  best  mills  than 
has  heretofore  been  supposed  by  cautious  and  close  observers.  The 
vagne  assertions  of  great  waste  of  gold  in  stamp-mills,  which  have  pro- 
ceeded from  the  inventors  of  new  and  rival  apparatus,  or  from  unsuc- 
cessful managers,  desirous  to  shift  upon  the  deficiencies  of  ^^  the  process  " 
the  blame  of  their  own  failures,  have  naturally  found  little  credence 
among  practical  operators ;  and  experimental  tests,  as  they  are  usually 
conducted,  involve  the  serious  error  of  reasoning  from  reactions  and 
measurements  on  a  small  scale  to  alleged  results  upon  the  large  scale. 
But  Mr.  Dutken's  impartial  demonstration  possesses  the  required  ele- 
ment of  method  in  metallurgical  discussions — it  is  based  on  working 
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operations  extenidtDg  over  large  quantities  and  long  periods.  In  every 
respect  this  eUHj^ter  is  recommended  to  the  earnest  attention  of  Ameri- 
can mill-men;    *'• 

•  •  •  

The  conjrribijition  of  Mr.  Ellsworth  Daggett,  of  Bingham  Caiion,  Utah 

(Ghax)ter  *^UI,)  is  characterized  by  the  same  pecaliarity.    It  is  a  record 

of  actual 'practice  in  smelting  the  lead  and  silver  ores  of  Utah ;  and  it 

is  apQn  sach  records  only  that  the  comparisons  may  be  based,  out  of 

which  k  complete  art  of  American  metallurgy  can  be  built  up.    An  ex- 

afti{!i])i5  of  the  immediate  practical  use  to  which  material  of  this  kind 

:iOay  be  put  is  found   in  the  summary  of  Mr.  Eilers,  contained  ia 

...(chapter  XII,  which,  although  based  upon  data  in  many  respects  incom- 

\plete,  is  nevertheless  calculated  to  be  fruitful  in  suggestions  of  value 

.  to  metallurgists. 

In  Part  III  will  be  found  a  full  discussion  of  the  dynamics  of  water 
in  geology  and  in  mining.  The  natural  processes  by  which  gold  lias 
been  accumulated  in  our  placer  and  gravel  deposits,  and  the  imitatioa 
of  natural  processes  by  which,  in  hydraulic  mining  and  in  ore-dressinj^, 
the  valuable  material  is  separated  by  man  from  its  earthy  matrix  or  its 
worthless  associated  minerals,  are  set  forth  plainly  and  comprehensively. 
The  essay  (Chapter  XVI,)  by  Mr.  Bowman,  on  the  Pliocene  ruins  of  Cal- 
if6rnia,  conveys  the  latest  knowledge  of  the  origin  of  the  ancient  au- 
riferous gravels  of  the  western  flank  of  the  Sierra,  as  obtained  by 
the  assiduous  and  acute  investigations  of  the  California  geological 
survey,  under  Professor  Whitney — labors  in  which  Mr.  Bowman  bore 
no  inconsiderable  part,  particularly  as  regards  the  subject  here  re- 
ferred to. 

Mr.  Waldeyer's  account  of  hydraulic  mining  (Chapter  XVII,)  will  be 
universally  recognized  as  the  most  complete  description  of  this  charac- 
.  teristic  American  industry  that  has  ever  been  published.  As  a  manual 
of  practice  it  leaves  little  to  be  desired.  The  wide  experience  and  the* 
sagacity  of  the  author  entitle  his  views  and  recommendations  on  various 
points  to  the  highest  respect. 

The  brief  but  perspicuous  explanation  of  the  principles  of  ore-dress- 
ing (Chapter  XVIII,)  from  the  pen  of  Mr.  Ward,  is  a  timely  contribu- 
tion to  the  very  incomplete  knowledge  of  this  subject  now  current  in 
the  United  States.  In  view  of  the  growing  importance  of  separation 
and  concentration,  as  a  necessary  element  in  the  economy  of  mining 
operations,  I  can  only  regret  that  this  chapter  is  so  brief.  A  volume 
might  well  be  filled  with  the  details  of  an  art  so  interesting  at  the  present 
time  to  the  mine  owners  and  smelters  of  America. 

The  subject  of  the  mechanical  appliances  of  mining  was  ably  treated 
by  Professor  Bhike,  in  my  report  rendered  March,  1870.  In  the  present 
volume  (Chapter  XIX,)  I  present,  with  necessarily  brief  explanations, 
and  without  any  attempt  at  critical  discussion,  a  series  of  engravings, 
conrteously  furnished  meby*H.  J.  Booth  &  Co.,  of  San  Francisco,  which 
represent  the  leading  patterns,  in  several  important  departments,  as 
now  in  use  on  the  Pacific  slope. 
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Thanks  are  especially  dae  to  several  gentlemen  who  have  taken  much 
pains  to  collect  and  arrange  the  statistics  of  large  districts,  or  whole 
Territories  or  States.  It  is  believed  that,  in  all  these  cases,  complete 
acknowledgment  has  been  made  at  the  appropriate  places  in  the  re* 
port  If  any  omission  has  occurred,  it  has  been  unintentional,  and 
will  be  sincerely  regretted. 

The  intelligenf  and  uninterrupted  activity  of  my  deputy,  Mr.  A.  Eil- 
ers,  has  borne  visible  fruit  in  the  portions  of  this  volume  specially  cred^ 
ited  to  him ;  but' its  yet  greater  results,  in  the  form  of  steady  and  trust- 
worthy assistance,  in  all  the  departmeiits  of  the  work,  I  can  only  grater 
fully  acknowledge,  without  attempting  to  define. 

It  is  proper  to  mention  also  in  this  place  the  courtesy  of  the  Union 
Pacific,  the  CJentral  Pacific,  and  the  Denver  and  Bio  Grande  Bailway 
Companies,  and  of  the  stage-proprietors  of  Colorado,  Utah,  Il^evada, 
and  Idaho,  who  placed  at  my  disposal  the  facilities  of  extensive  travel. 
Wells,  Fargo  &  Co.,  as  in  all  former  years,  have  shown,  through  their  offi- 
cers and  all  their  agents,  a  ready  and  most  sympathetic  interest  in  my 
work,  and  hav«  never  failed  to  render  efficient  help.  It  will  be  seen,  in 
several  of  the  chapters  of  this  report,  that  I  have  not  been  able  to  agree  in 
all  cases  with  the  estimates  of  bullion-product,  prepared  in  January  by 
Mr.  Valentine,  the  accomplished  superintendent  of  the  vast  express- 
business  of  this  company  on  the  Pacific  slope.  But  the  difference  is 
one  of  opinion  merely,  relating  to  those  matters  only  which  do  not 
ooue  within  the  precise  accounts  of  the  express-agencies.  3o  far  as 
the  latter  are  concerned,  I  believe  it  is  generally  admitted  that  they 
have  never  been  more  accurately  systematized  than  under  Mr.  Yalen^ 
tine's  management. 

According  to  the  most  careful  determinations  I  have  been  able  to 
make,  the  bullion-product  of  1872,  compared  with  that  of  previous 
years,  was  as  follows: 


1869. 


Arizona 

Cftlifomia  -.-. 

Colorado ^ 

Idaho 

MoDtaiia  ...... ......... 

Nevada  .......... ...... 

New  Mexico .-.. 

Oregon  and  WaBhington 

WyomiDg  ....-,.-. 

Utah 

Other  Boarocs 

Total 


$1,000,000 

22,500,000 

••4,000,000 

7,000,000 

9,000,000 

14, 000, 000 

500,000 

3,000,000 


t500,000 


61,500,000 


1870. 


$800,000 

25,000,000 

3,675,000. 

6,000,000 

9. 100, 000 

16, 000, 000 

500,000^ 

3, 000, 000 

100,000 

1, 300, 000 

525, 000 


66, 000, 000 


1871. 


$800,000 

20, 000, 000 

4, 663, 000 

5, 000, 000 

8, 050, 000 

22,500,000 

500,000 

2, 500, 000 

lOO,  000 

2, 300, 000 

250, 000 


66, 063, 000 


1872. 


$625,000 

19, 049, 098 

4,661,465 

2, 695, 870 

6, 068, 339 

25, 548, 801 

500,000 

2,000,000 

100. 000 

2, 445, 284 

250,000 


63, 943, 857 


*  Incladiiig  Wyoming. 


v. 


t  Including  Utah. 
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The  items  in  this  estimate  for  1872  are  discussed  in  the  different  chap- 
ters of  the  following  report.  The  decline  of  more  than  $2,000,000  in  pro- 
dnction  wiU  not  surprise  those  who  are  aware  how  disastrous  has  been 
'  the  indirect  effect  of  the  prosperity  of  the  more  accessible  districts  apon 
the  mining  industry  of  Idaho,  Montana,  and  Oregon.  The  placer-miners 
of  these  regions  have  emigrated  in  large  numbers,  attracted  by  the  pros- 
pect of  steady  work  in  the  quartz-mines  of  Nevada  and  Utah,  or  have 
turned  their  attention  to  stock-raising,  a  business  which  the  cbmpletion 
of  the  Pacific  railroads,  and  the  rapid  increase  of  the  settlements  along 
the  railroad-belt,  have  rendered  exceptionally  profitable.  The  desultory 
industry  which,  during  a  few  months  of  each  year,  produced  from  thou- 
sands of  gulches  and  bars  a  large  aggregate  of  gold,  has  been  suspended, 
partly  by  the  causes  just  named,  and  partly,  no  doubt,  on  account  of 
the  exhaustion  of  much  of  the  ground  formerly  profitably  worked  with- 
out capital  or  machinery.  But  the  treasures  of  these  Territories  are 
not  exhausted.  On  the  contrary,  they  have  hardly  been  discovered. 
When  the  completion  of  the  Northern  Pacific  and  of  various  projected 
branches  shall  have  made  Eastern  Oregon,  Idaho,  and  Montana  as 
accessible  to  trade  and  travel  as  are  Colorado,  Utah,  and  Nevada,  it 
will  be  quickly  made  to  appear  that  the  mineral  resources  of  our  north- 
em  belt  are  as  vast  and  ae  varied  as  those  of  any  other  part  of  the* 
country. 

The  product  of  1872  was  about  equally  divided  between  gold  and 
silver  mines,  if  the  bullion  of  the  Gomstock  is  reckoned  in  the  latter 
class.  The  amount  derived  from  systematic  and  permanent  operations 
(quartz  and  hydraulic  mines)  is  larger  than  ever ;  and  this  circumstance, 
so  encouraging  in  itself,  explains  the  impression  entertained  by  many 
who  ignore  the  former  extent  and  present  decay  of  small  placer-mining 
operations,  that  the  total  yield  of  the  country  was  greater.  The  trans- 
ition from  precarious  surface-mining  to  organized,  permanent,  and  ex- 
tensive work  is  going  steadily  forward.  Every  year  witnesses  a  sub- 
stantial gain;  and,  though  the  aggregate  producbion  may  fluctuate, 
there  is  no  real  retrogression,  but  a  constant  advance,  in  this  most 
important  industry. 

I  have  the  honor  to  be,  yours  respectfully, 

E088ITEE  W.  EAYMOND, 
United  States  Commissioner  of  Mining  Statistics. 

Hon.  Oeobge  S.  Boutwell, 

Beoretary  of  the  Treasury. 
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CONDITION  OF  THE  MINING  INDUSTRY. 


CHAPTER  I. 


CALIFORNIA. 

MiDing  tor  the  precioas  metals  has  prospered  in  California  during  the 
year  1872.  In  both  vein  and  placer  mines  the  general  record  has 
been  a  good  one.  Mr.  Valentine,  superintendent  of  Wells  Fargo's  Ex- 
press, estimates  the  yield  of  the  State,  for  1872,  as  follows : 

Gold  by  express $16,493,922 

Bv  other  conveyance 1, 649, 392 

Silver  by  ex  press 232, 668 

Ores  and  base  bullion 673, 116 

Total 19,049,098 

Other  antborities  pnt  the  figure  several  millions  higher,  bnt  I  follow 
Mr.  Valentine  in  his  estimates  for  California  and  Nevada,  though  1  have 
Dot  hesitated  to  dissent  from  his  figares  for  other  regions.  Mr.  Valen- 
tine allows  only  10  per  cent.,  this  year,  for  undervaluation  of  gold  and 
shipments  through  private  hands.  The  year  before  he  allowed  20  per 
cent,  for  this  item,  but  nothing  for  base  bullion  (fi'opi  Cerro  Gordo.)  I 
therefore  pat  the  total  for  1871  some  $320,000  higher  than  his  estimate, 
while  for  1872  I  accept  his  figures,  not  finding  any  omission  in  them,  and 
presaming  that  for  the  reduction  of  the  percentage  of  allowance  he  has 
had  good  reason.  For  the  State  of  California  his  authority  is  conclu- 
sive. I  need  hardly  say  that  it  is  impracticable,  with  the  means  at  the 
di8i)osal  of  the  commissioner,  to  obtain  in  that  State  complete  detailed 
returns  frcmi  individual  mines.  In  consequence  of  the  abundant  rain- 
fall of  the  preceding  winter  the  ditches  and  reservoirs  were  not  only  re- 
plenished bat  the  melting  of  the  heavy  body  of  snow  on  the  mountains 
kept  up  the  supply,  prolonging  the  water-season  beyond  the  usual  pe- 
riod. With  so-much  water  for  hydraulic  operations  the  gold-product 
has  heen  extremely  large  from  this  source. 

In  the  drift-diggings,  prosecuted  mostly  in  the  beds  of  the  Pliocene 
rivers,  the  general  results  have  been  equally  satisfactory,  the  miners 
here,  after  many  years  of  disastrous  experiment,  having  at  last  been  ena- 
bled to  determine  with  more  precision  the  proper  levels  on  which  to  run 
their  exploratory  tunnels.  The  quantity  of  gold-dust  taken  from  some  of 
these  drift-cl^ms  in  the  past  season  has  been  enormous. 

In  vein-mining,  while  there  are  no  signal  events  to  be  noted,  there  has 
been  a  steady  and  healthful  progress,  with  fewer  examples  of  failure 
than  were  common  some  years  ago,  when  mills  were  built  and  started, 
only  to  run  for  a  short  tiino  and  then  shut  down,  perhaps  permanently. 
Almost  every  quartz-mill  erected  in  the  State  during  the  past  year  has 
since  been  kept  steadily  running ;  and  several  mills  previously  built, 
which  have  been  standing  idle  for  years,  have  again  been  brought  into 
service.  The  number  of  really  good  establishments  of  this  kind  now 
unemployed  in  the  State  is  comparatively  small. 

While  the  annual  product  of  gold  in  California  has  fallen  off'  nearly 
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60  per  cent*  from  the  highest  point  at  any  time  reached,  the  popalation 
engaged  in  mining  has  been  diminished  in  a  still  greater  ratio.  In  ad- 
dition to  manual  labor,  capital  and  skill  are  at  present  required,  and 
share  the  profits  that  formerly  accrued  to  labor  alone.  The  net  gains  of 
the  miner  are  much  less  now  than  when  he  was  able  to  carry  on  the 
business  without  these  auxiliaries. 

In  considering  the  probable  future  of  gold-mining  in  this  State  an- 
other element,  giving  assurance  of  increased  and  permanent  production, 
is  presented  in  the  great  extent  of  the  metalliferous  temtory,  the  dis- 
covery of  additional  and  sometimes  novel  forms  of  deposit,  and  the  man- 
ner in  which  certain  of  our  placers  may  be  said  in  some  sense  to  renew 
themselves. 

The  California  gold-field,  which  extends  almos^  continuously  over 
seven  degrees  of  latitude,  covering  with  it^  longer  axis  a  distance  of 
five  hundred  miles,  includes  an  area  larger  than  the  State  of  New  Tork. 
In  no  portion  of  this  territory  have  the  mines,  other  than  the  shallow 
placers,  been  exhausted  or  worked  to  any  great  extent.  Even  in  the 
older  and  more  populous  districts  few  of  them  can  be  said  to  have  been 
much  more  than  thoroughly  prospected,  the  majority  not  having  been 
opened  at  all ;  while  in  the  more  remote  sections  of  this  gold-field  still 
less  work  has  been  done,  large  districts  remaining  but  partially  explored. 

Not  only  are  the  known  mineral  resources  of  the  State  multiplied  by 
the  finding  of  new  localities  and  peculiar  classes  of  deposits,  but  many 
former  discoveries  of  this  kind  which,  having  failed  to  meet  the  high 
hopes  excited  at  the  outset,  had  been  set  down  as  worthless,  are  begin- 
ning to  show  themselves  possessed  of  more  merit  than  was  at  first  con- 
ceded to  them. 

As  already  remarked,  the  year  1872  has  been  one  of  much  activity 
and  more  than  average  success  in  all  the  more  central  and  populous 
mining-districts  of  California.  This  is  especially  true  of  the  placer- 
mines,  from  many  of  which  the  returns  have  been  extremely  large. 

Quartz-mining, — ^The  business  of  quartz-mining  has  been  prosecuted 
with  great  energy  and  vigor  in  all  portions  of  the  State.  Several  new 
districts  have  been  opened,  and  will,  next  year,  add  their  quota  to  the 
gold  product.  One  pf  the  most  promising  of  these  districts  is  in  the 
northern  portion  of  the  State,  near  the  Oregon  line,  in  the  counties  of 
Klamath  and  Siskiyou.  The  development  of  the  Black  Bear,  Klamath, 
and  other  mines  elsewhere  described,  has  attracted  much  attention 
to  this  section.  The  quartz-mines  of  Brown's  Valley,  Yuba  County, 
abandoned' for  several  ye^rs,  have  been  re-opened  with  improved  ma- 
chinery. In  Grass  Valley  and  Nevada  unusual  activity  prevails,  con- 
sequent upon  the  revival  of  operations  in  several  mines  which  have 
heretofore  been  closed  or  worked  at  a  general  loss.  -  In  this  class  we 
note  the  famous  Eureka,  which  is  again  paying  monthly  dividends.  On 
the  mother-lode  mining  has  also  been  prosecute  with  success.  Many 
of  the  leading  mines  of  Amador  County  have  been  sold  aff  large  figures 
to  English  companies.  At  Quartz  Mountain,  Tuolumne  County,  the  App 
and  Heslep  mines  have  been  consolidated,  and  will  be  opened  to  great 
depth  with  new  and  powerful  hoisting-machinery.  In  El  Dorado  County, 
the  remarkable  developments  of  the  Saint  Lawrence,  Sliger,  and  Cedar- 
berg  mines  have  given  a  fresh  impetus  to  mining  in  this,  of  late,  neg- 
lected region.  Two  of  the  most  noted  of  the  California  mines  have, 
during  the  past  year  been  worked  by  English  companies,  having  offices 
in  London — the  Sierra  Buttes,  and  Plumas  Eureka.  It  has  been  impos- 
sible to  obtain  any  data  from  these  mines,  all  information  being  refu^ ; 
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bat  it  is  believed  that  the  prodact  of  each  has  exceeded  $250,000  for  the 
year. 

Situated  io  the  extreme  sonth  westerly  portion  of  the  State  is  the  more 
recently  discovered,  but  much  less  extensive,  San  Diego  gold-bearing- 
qcartz  district.  Brought  into  notice  about  two  years  and  a  half  ago, 
this  section  has  since  made  very  fair  progress,  and,  with  some  half  dozen 
quartz-mills  in  successful  operation,  gives  promise  of  continued  produc- 
tiveness. Details  of  the  quartz  mining  operations  of  the  State  are  given 
under  the  heads  of  respective  counties. 

Oold  on  the  northern  ooa$t — ^The*  sands  of  the  sea-beach,  for  some  dis- 
tance along  the  upper  part  of  this  coast  and  the  coast  or  Oregon,  con- 
tain a  small  proportion  of  gold,  and  have  been  worked  with  some  profit 
for  a  number  of  years.  This  coast,  from  Coos  Bay  south  for  two  hundred 
'miles  or  more,  may  be  termed  the  gold-ooast  of  the  United  States.  It 
has  been  laid  off  iu  districts,  and  claims  located  and  worked  under  local 
mining- regulations.  The  flood-tides  bring  up  the  auriferous  black  sand, 
which,  when  sufficiently  rich,  is  gathered  and  removed  when  the  tide  is 
out,  and  washed  at  leisure. 

*  Gold  has  also  recently  been  found  back  from  the  coast,  at  various  dis- 
tances, and  at  several  localities.  From  two  to  twelve  miles  north  of  the 
Goqaille,  and  from  one  to  two  miles  from  the  present  beach,  and  180 
feet  by  measurement  above  tide-water,  is  an  auriferous-deposit  of  black 
sand  extending  for  several  miles  in  length,  which  carries  from  $2.50  to 
$40  per  ton,  the  latter  figure  said  to  have  been  attained  by  experimental 
working. 

This  deposit  is  said  to  be  from  300  to  500  feet  broad  and  10  to  12  feet 
thick  on  its  western  or  sea  margin.  It  gathers  to  an  edge  on  its  upper  or 
northern  side,  contains  logs  of  lignite  and  often  tasteless  gum-resin.  It  is 
eovered  with  from  40  to  60  feet  of  drift-sand,  much  of  which  is  like  soft 
rock,  and  this,  again,  is  covered  w^th  a  heavy  forest,  many  trees  being 
from  4  to- 6  feet  in  diameter,  sind  50  to  200  feet  high.  This  timber  is 
heavier  farther  back  and  lighter  toward  the  sea.  Further  particulars 
of  these  deposits  will  be  found  in  the  chapter  on  Oregon. 

Quicksilver  in  dUifomia. — ^During  the  past  year  great  attention  has 
been  paid  to  the  prospecting  and  development  of  quicksilver-mines,  re- 
sulting in  the  discovery  of*  many  promising  lodes,  and  warranting  the 
belief  that  the  future  production  of  this  valuable  mineral  will  be  greatly 
increased.  In  no  other  part  of  the  world  has  cinnabar,  the  common  ore 
of  quicksilver,  been  found  so  widely  disseminated  as  in  California.  Out- 
side of  California,  apd  until  the  California  discoveries,  the  world  had 
depended  almost  wholly  upon  the  old  Almaden,  of  Spain,  and  the  Idria, 
of  Austria,  for  this  important  requisite  in  the  collection  of  its  metallic 
wealth.  The  old  Almaden  quicksilver-mine  of  Spain,  it  is  well  estab- 
lished, was  worked  seven  hundred  years  before  the  Christian  era,  and 
is  still  producing  more  than  any  other. 

The  Mining  and  Scientific  Press,  of  San  Francisco,  thus  speaks  of  the 
piesent  condition  of  quicksilver-mining  in  the  State : ' 

CftlifoiDia,  amoD^  its  DnmeroDB  mineral  advaDtages,  poBsesses  the  broadest  fields  of 
this  necesaary  article  in  the  world ;  and  by  far  the  most  prolilic  of  its  mines  is  the 
well-known  New  Almaden,  in  Santa  Clara  Connty.  As  it  may  be  interesting  to  know 
Ihe  amount  prodticed  from  this  mine  yearly,  as  the  representative  one  of  California, 
the  following  figores  wiU  show  it,  in  flasks,  premising  that  the  flasks  contain  76f 
poands  of  quicksilver. 

In  ISSi,  the  namber  of  flasks  produced  was  23,875;  iu  1852, 19^1 ;  in  1853, 18,035; 
in  1»64,  26^>i^ ;  in  1865, 31,860 ;  iu  1856,  28,183 ;  in  1857,  26,002 ;  from  July,  1857,  to 
October,  1658,  39,935.  From  that  time  to  February,  1861,  the  mine  was  closed  by  in- 
Jaoction.  From  February,  1861,  to  January,  1862,  it  produced  34,765  flasks ;  iu  1862, 
40,391;  in  1863,  19,564;  in  1864,  46,216;   in  1665,  47,194;   in  1866,  35,150;  iu  1867, 
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24,461  flasks;  in  1868,  25,628 ;  in  1869, 16,898 ;  in  1870, 14,000 ;  and  in  1871, 18,763  flaakB. 
Total  up  to  January,  1872,  537,176  flasks,  each  containing  76^  pounds  of  quicksilver. 

The  New  Idria  uino  in  Fresno  County  produced,  in  1866,  6,045  flasks;  in  1867, 
11,500;  in  1868,  12,3t0;  in  1869,  10,450;  in  1870,  10,000;  and  in  1871,  9,227  flasks.  The 
Bedington  mine,  near  Knoxvillo,  Lake  Connty,  pro<Inced,  in  1866,  2,980  flasks;  in  1867, 
7,145;  in  I8(i8,  8,700;  in  1869,  5,000;  in  1870,  4,546;  and  in  1871,  2,128  flasks. 

Among  the  other  mines  whose  product  goes  to  swell  the  gross  amount  are  the  Goad* 
alupe,  in  Santa  Clara  County,  owned  in  Baltimore,  Maryland  ;  the  Josephine,  in  San 
Luis  Obispo  County,  owned  by  Barren  &  Co. ;  the  Enriquita,  owned  by  the  Almadcn, 
and  the  Bautista,  owned  by  the  Almaden,  and  now  idle,  both  in  Santa  Clara  County. 
The  Pioneer  is  in  Napa  County ;  the  Whitton  is  in  Napa  County,  and  there  is  one  at 
Oakville ;  the  Vallijo  mine  is  in  Solano  Connty ;  the  Manhattan,  or  Knox  &>  Osborne 
mine,  is  three  miles  from  Enoxville,  in  Lake  County;  the  California  is  in  Yolo,  and 
there  are  several  in  Pope  Valley  near  Napa;  the  Abbot  mine  is  in  Lake  Connty ;  Excel- 
sior  in  same  county.  There  are  several  in  Monterey,  oneof  which  is  called  the  Pennsyl- 
vania, which  prod  need  a  small  quantity,  and  one  owned  by  McGarrahan,  not  nowbeinf 
worked.  There  is  one  at  Mount  Diablo,  Contra  Costa  County,  which  produced  a  sroaU* 
quantity,  but  is  now  in  litigation.  An  occasional  flask  comes  from  the  San  Luis  Obispo 
mines.  The  Riotte  and  Lockhanlt  mine  is  at  Saint  Helena,  Napa  Connty.  The  Pho^ 
nix,  in  Pope  Yalloy,  Napa  County,  produced,  in  1870,  from  a  partial  workin?,  only  763 
flasks.  There  is  also  a  mine  in  San  Bernardino  County,  and  several  recent  discoveries 
in  Naitm  and  Lake  Counties,  and  a  number  are  spoken  of,  from  which  we  hear  little,  in 
the  Coa8t  Kange,  from  up  north  down  to  San  Bernardino  County.  The  total  product 
Irom  all  the  California  mines  mentioned,  for  the  last  three  years,  has  been  estimated 
as  follows :  in  1869, 36,600  flasks ;  in  1870,  29,546  flasks ;  and  in  1871,  31,881  flasks. 

The  total  monthly  product  at  present  is  said  to  be  not  over  3,100  flasks,  of  whieh 
the  New  Almaden  furnishes  1,000,  the  Redingtou  G(^,  and  the  New  Idria  600,  and  all 
others  300. 

The  niiues  and  works  of  the  New  Almaden,  in  Santa  Clara  County — 
the  leading  quicksilver-miiie  of  California — have  been  repeatedly  de- 
scribed bj^  travelers,  as  well  a^  in  former  reports  of  tire  Miniug-Cvom- 
missionern.  The  New  Idria,  in  Fresno  County,  though  but  slightly  infe- 
rior in  production  at  the  present  time,  is  not  so  well  known.  The  fol- 
lowing description  of  this  valuable  property  is  from  a  recent  number  of 
the  Fresno  Expositor : 

In  1856  a  party  prospecting  for  silver  in  the  southwestern  part  of  Fresno  Connty — > 
the  present  local  itm  of  the  New  Idria  works— discovered  a  dei)Osit  of  chromate  of  iroD, 
which  they  supposed  to  be  a  silver-deposit,  and  for  some  time  worked  it  as  such  before 
finding  ont  their  mistake.  Here  the  party  st^parated,  some  going  one  way  and  some 
another.  Some  of  the  party  shortly  aft^  discovered  cinnabar  at  the  Ban  Carlos  mine, 
and  at  about  the  same  time  ote  was  found  at  the  Idria  mine,  proper,  in  the  com- 
pany's grounds.  Among  the  company's  mines  are  the  Mria,  San  Carlos,  Aurora,  Moliuo, 
Washington,  fienada,  and  Victorcuer.  The  largest*  amount  of  work  has  been  done  in 
the  Idiia  mine,  proper.  San  Carlos  has  produce<l  well  and  been  quite  extensively 
worked.  The  San  Carlos  mine  is  several  hundred  feet  higher  than  Mount  Diablo,  and 
is  the  highest  point  in  the  range  except  San  Benito,  (misnamed  on  the  maps  of  CaUfor- 
nia«  being  named  Panoche  Peak,)  which  is  quite  ne.ar.  San  Carlos  is  4,ih'7  feet  high, 
and  Mount  Diablo  3,676,  and  San  Benito  Peak  still  higher  than  San  Carlos.  The  work- 
ings consist  of  tunnels,  with. communications  by  shafts  from  level  to  level,  to  a  depth 
of  6U0  feet.  The  company  are  now  engaged  in  erecting  machinery,  probably  the  heaviest 
of  its  character  in  the  State,  for  the  purpose  of  sinking  500  or  GOO  feet  lower.  The 
new  machinery  is  being  put  up  at  a  i>oint  1,000  feet  under  ground.  In  the  Idria 
(proper)  the  under- ground  work  will  probably  measure  four  miles.  The  mine  has  been 
producing  constantly  since  1857.  The  process  for  reducing  the  ore  consists  of  thor- 
oughly roasting  the  ore  in  fnrnaoes  holding  from  50  to  60  tons,  and  the  vapors  (quick- 
silver at  a  temperature  above  60^  of  heat  passing  off  in  vapor)  condt^naed  in  large 
brick  condensers,  where  it  comes  in  contact  with  cold  air.  These  condensers  consist  of 
a  series  of  twelve  to  sixteen  large  brick  compartments,  having  a  single  opening  in 
each  wall  through  which  the  smoke  of  the  fuel  And  the  vapors  of  the  ore  pass,  finding 
their  way  to  the  chimney,  before  reaching  which  the  quicksilver  is  sqpposed  to  be  pre- 
cipitated, and  the  wood-smoke  finds  its  way  out.  The  chimney  alone  is  an  institu- 
tion worthy  of  note.  It  is  built  on  the  slope  of  the  hill  on  which  it  rests,  and  is  large 
enough  to  admit  the  passage  of  a  man  comfortably  from  top  to  bottom.  The  quick- 
silver rarely  if  ever  reaches  the  top  of  the  chimney. 

Cases  of  salivation  are  frequent  among  the  men  engaged  about  the  furnaces,  caused 
by  inhaling  .the  mercurial  vapors.  Th<  semen  handle  the  ore  in  a  heated  state,  and  tie 
heavy  bandages  over  their  mouths  and  noses  to  preven^}  the  inhalation  of  mercurial 
fames,  and  oven  with  this  precaution  they  are  frequently  salivatecl. 
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The  numerous  mines  of  cinnabar  in  l^apa  County  are  reported  to  be 
in  a  promising  condition.  Yalley  mine  bas  yielded  13  flasks  within  a 
month,  and  the  Washington,  with  a  foi'ce  of  five  men,  has  yielded  28 
fla$ks^  and  a  net  profit  of  $1,000  within  the  same  period.  The  PhcBuix 
has  4,000  tons  of  ore  on  hand,  and  has  just  resumed  the  work  of  reduc- 
tion after  a  stoppage  of  four  weeks  for  the  *  modification  and  repair  of 
its  works.  It  is  now  prepared  to  furnish  a  large  and  coutiunons  supply 
of  quicksilver.  The  Oakville  is  also  successful  in  operation.  The 
Whitton  mine,  lately  sold  for  $45,000,  is  awaiting  the  erection  of  the 
reduction-works.  The  Valley  Mining  Company  have  completed  their 
reduction-works,  which  promise  to  be  very  effective  in  the  reduc- 
tion of  quicksilver-ores.  The  tests  recently  made  of  low-grade  ores  in 
their  new  and  superior  furnace  are  most  satisfactory.  Ores  which  have 
hitherto  been  considered  as  worthless  have  by  the  effectual  i)roce8S  here 
intrudnced  been  made  to  yield  satisfactory  results.  The  new  furnace 
has  a  capacity  of  80  tons,  and  when  thoroughly  seasoned  will  be  capa- 
ble of  reducing  at  the  least  computation  20  tons  per  day.  The  condens- 
ing-apparatus,  which  form  so  important  a  feature  in  the  reduccion  of 
quicksilver-ores,  are  of  the  most  improved  and  satisfactory  kind,  are 
kept  cool  by  copious  streams  of  cool  water,  and  the  mercurial  vapors 
cftectnally  condensed.  The  whole  of  these  works  bear  the  impress  of 
careful  and  economical  management.  The  company  have  about  a  thou- 
sand tons  of  ore  on  hand,  and  with  the  application  of  new  machinery 
on  their  mine,  they  expect  to  have  a  continuous  supply  of  ore  for  the 
furnace. 

The  Silver  Bow  mine  is  yielding  a  good  supply  of  metal,  and  when 
consolidated  with  the  Valley  mine  enterprise  wiU  be  a  very  valuable 
property. 

ALPINE  COUNTY. 

On  the  eastern  slope  of  the  Sierra  Nevada,  within  California  geograph 
ically,  but  geologically  allied  with  Nevada,  there  are  several  mining- 
districts  6f  importance,  concerning  which,  by  reason  of  their  remote- 
ness, less  is  said  in  the  public  press  or  heard  from  travelers  than  they 
deserve.  The'^y  are  comprised  in  the  counties  of  Alpine,  Mono,  and 
Inyo.  I  am  indebted  for  valuable  notes  on  Alpine  County  to  Mr.  Lewis 
Chalmers,  the  able  and  courteous  manager  of  the  Exchequer  Company 
in  that  county. 

Since  the  spifng  of  1871,  when  the  same  gentleman  wrote  for  my  report 
of  that  year  a  brief  notice  of  the  mining-industfies  of  Alpine  County, 
considerable  progress  has  been  made  in  their  development. 

Silver  Mountain  distriet  contains  the  county-seat  and  is  topographically 
•  the  highest  of  the  miuiug-camps,  the  town  of  Silver  Mountain  being 
7,000  feet  above  sea-level.   . 

In  this  district  the  Exchequer  Gold  and  Silver  Mining  Company,  of 
Loudon,  limited,  is  one  of  the  leading  enterprises.  At  the  head  of 
Scandinavian  Caiion,  about  two  miles  north  of  the  town,  1,380  feet 
above  the  .level  of  Main  street,  this  company  has  been  at  work  since 
February,  1870,  when  it  bought  the  then  undeveloped  Buckeye  No.  2, 
and  Acacia  mines.  It  has  driven  a  main  tunnel  900  feet,  sunk  on  the 
ledge  140  feet  from  the  tunnel,  raised  128  feet  of  air-shaft,  and  run  912 
feet  of  drills  in  various  directions,  chiefly  on  the  ledge.  From  several 
stoi)es  some  very  rich  ore  has  been  taken  out  and  milled  at  Reno  and 
at  the  company's  mill.  The  Reno  ore  gave  $140  per  ton,  in  bullion  0.901 
fine.    For  OOJ  feet  the  ledge,  which  runs  N.  17©  W.,  dipped  E.  76o     At 
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that  point  the  dip  chapged  to  53^  3(Ky  which  it  maintained  for  75  feet, 
when  it  flattened  to  64^  45' ^  and  continned  so  to  the  140  level. 

The  conntrj  is  an  ernptive  porphyry,  changing  in  places  to  clinkstone 
or  phonolitCy  bar^  of  which  are  very  hard  and  make  slow  sinking.  The 
works  above  enumerated  have  developed  a  strong  lode,  beantifolly  cased 
with  clay  selvages  between  highly  polished  walls.  - 

The  ore  is  an  antimonial  salphide,  (mby-silver,  both  light  and  dark,) 
mixed  occasionally  with  silver-glance  and  the  black  snlphuret ;  matrix, 
qnartz.  About  200  feet  from  the  month  of  the  main  tunnel,  in  a  cross- 
cut to  the  hanging- wall,  and  25  feet  from  the  foot- wall,  a  vein  was  strack, 
of  pure  white  gold-bearing  quartz  interlaid  with  veins  of  sulphurets,  a 
piece  of  which  yielded,  gold,  $2,542.41  f  silver,  $5.16 ;  total,  $2,547.57  per 
ton. 

Having  thus  thoroughly  opened  the  ground  to  a  depth  of  240  feet, 
the  manager  felt  justified  in  recommending  hoisting- works  and  a  main 
shaft,  for  proper  working.  Since  his  return  from  London  last  Joae, 
machinery  has  been  put  up,  capable  of  sinking  600  feet,  and  buildings 
to  accommodate  any  extension  which  deeper  working  may  in  time  de- 
mand. The  main  building  measures  30  by  50,  and  20  feet  from  floor  to 
roof-plates,  the  roof  being  on  a  steep  pitch ;  the  carpenter's  shop  ^  by 
22,  with  blacksmith's  shop  adjoining.  The  hoistiug-firame  is  24  fe^ 
high,  with  double  sheaves.  The  engine  is  one  of  Bacon's  double-cylin- 
der holsters,  built  by  the  Speedwell  Iron- Works,  of  Morristown,  New 
Jersey.  The  hoisting  is  done  smoothly,  at  the  rate  of  100  feet  in  34 
seconds.  Having  no  dead-center,  the  load  can  be  started,  stopped,  or 
reversed  at  Uuy  desired  point  by  simply  turning  a  short  lever.  Pump- 
ing is  done  b^  one  of  Blake's  steam-pumps,  capacity  1,780  gallons  per 
hour,  which  gives  great  satisfaction,  and  has  the  recommendation  of 
occupying  little  room  in  the  shaft.  *  The  engine-shaft  measures  10  by  5 
feet  in  two  compartments.  Water  at  present,  8,760  gallons  in  twenty- 
four  hours,  chiefly  from  thawing  snows  on  the  surface.  The  new  shaft 
is  350  feet  farther  down  the  canon  than  the  main  tunnel,  and  so  placed 
that  the  floor  of  the  hoisting- works  is  almost  on  a  level  with  the  bottom 
of  the  old  incline,  thus  saving  140  feet  of  sinking  and  hoisting. 

A  strong  tram-way  and  chute  convey  the  ore  from  the  upper  works 
to  the  ore-dump  on  the  road,  240  feet  below  the  tram-way,  whence  it  is 
hauled  by  teams  to  the  mill  on  Silver  Creek,  about  four  miles  distant. 

This  is  the  old  Davidson  mill,  which  was  purchased  by  the  company 
chiefly  on  account  of  its  admirable  situation,  timber,  and  water-power. 
Built  on  the  Freil)erg  barrel-amalgamation  system,  crushing  dry,  and 
roasting  in  the  old  reverberatories,  it  proved  so  expensive  (though  the 
process  was  efficient  ttnd  the  bullion  0.976  fine)  that  nothing  but  the 
highest  grade  of  ore  would  pay  to  work,  with  labor  at  $4  per  day  and 
skilled  labor  $6  to  $8.  The  ore  appeared  so  free  from  base  metal  that 
it  occurred  to  the  manager  to  experiment  with  wet-crushing  and  pan- 
amalgamation  without  roasting.  Accordingly  several  tons  were  worked 
at  the  Tarshish  mill,  Monitor,  which  returned  68  per  cent,  of  the  assay ; 
and  the  company's  mill  is  now  being  con  verted  into  a  wet-crusher.  The 
barrels  have  been  taken  out  and  replaced  by  four  Hepburn  pans,  with 
steam  bottoms,  the  wooden  settler  by  two  8-foot  iron  setHers,  and  a 
<<  clean-up'^  Knox  pan  on  the  same  floor ;  the  old  frame,,  which  was  good, 
has  been  provided  with  new  mortars,  new  mortaroblocks,  new  founda- 
tions, new  cam-shafts,  cams,  stems,  and  tappets.  Large  additions  were 
made  to  the  mill  to  give  room  for  sand-tanks  and  ore  floors.  The  excel- 
lent 40- horse  engine  of  the  old  works  remains.  It  is  believed  that  the 
cost  of  milling,  including  loss  of  quicksilver,  will  not.  exceed  $5.64  per 
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tern;  extraction  will  cost  $2,  and  hanling  $2 ;  in  all  $9.64,  say  $10  per 
ton.  (Joncentration  will  be  effected  by  one  of  Rickard's  patent  amalga- 
mating concentrators,  the  inventor  of  which  claims  that  it  will  enrich 
|12>tailiDg8  to  $60.  A  retort-honse,  and  an  excellent  assay-of&ce,  with 
melting-faraaces,  are  provided.  The  capacity  of  the  mill  is  16  tons  in 
twenty-four  honrs.     • 

Close  by  the  mill  is  a  circnlar-saw  mill,  with  two  saws,  driven  by  a 
60-hor8e  tarbine.  Last  fall,  370,000  feet  of  liimber  were  sawed  for  mine- 
timber  and  bnildings.  The  company  owns  its  own  teams,  which  leave 
the  mill  with  Inmber  for  the  mines,  and  return  from  the  mines  with  ore 
for  the  mill.  The  ore  assays  all  the  way  from  $15  to  $200.  Specimens 
give  $2,000  to  $3,000.  So  soon  as  the  engiueshaft  is  down  to  the  140 
level,  the  manager  expects  to  be  able  to  furnish  the  mill  with  16  tons  a 
day. 

Another  English  company,  the  I  X  L  Gold  and  Silver  Mining  Com- 
pany, limited,  having  purchased  the  I  X  L  mine,  1,700  feet  lower 
down  the  cafion,  (which  in  1862-^63  created  no  small  excitement  in 
mining-circles  and  gafve  birth  to  the  town  of  Silver  Mountain,)  is  busily 
at  work  also  sinking  an  engine-shaft,  now  110  feet  deep.  Hoisting  works 
have  been  erected,  duplicates  of  those  at  the  Exchequer.  At  the  200 
level,  stoping  will  commence,  and  appearances  in  the  old  workings 
warrant  the  expectation  of  20  tons  a  day.  Some  of  the  ore  is  of  very 
high  grade ;  $50,000  was  extracted  from  a  very  limit&l  stope  in  the  old 
works  by  former  owners.  A  fine  specimen  of  native  silver  from  the 
lower  tunnel,  and  a  piece  of  pure  ruby-silver,  as  large  as  a  pigeon's  egg, 
were  exhibited  fh>m  this  mine  in  London.  An  expert  cannot  distin- 
guish some  of  this  ore  from  Yellow  Jacket  ore  on  the  Comstock  lode. 

An  analysis  of  I  X  L  ore,  (mostly  native  silver,)  gave : 

Gold 0.004    Alumina 2.700 

Silver 0.551    Lime 0.700 

Copper 0.080    Water 0.720 

Lead 0.060    Silica 91.762 

Antimony 0. 010    Loss 0. 013 

Zinc 0.050  

Oxide  of  iron 2.600  100.000 

Sulphur : 0.750 

Twenty-four  pounds  of  I  X  L  ore  gave— 

Pure  gold .' 6. 720  grains. 

Silver i 925. 650  grains. 

Eqaal  to  £51,  or  $250  per  ton  of  20  cwt. 

Nine  pounds  of  Buckeye  ore  gave — 

Gold 1. 575  grains. 

Silver 233. 887  grains. 

Or  about  £34  =  $170  per  ton  of  20  cwt. 

The  company  has  purchased  a  convenient  site  on  Silver  Greek,  with 
ample  water-power,  and  will  erect  a  mill  this  fall,  should  the  shaft  de- 
velopments justify  it  Unhke  many  American  mines  placed  on  the 
London  market,  the  two  above  described  have  not  been  burdened  with 
excessive  nominal  capital;  and  it  may  reasonably  be  expected  that 
another  year  will  find  both  of  them  on  the  dividend-paying  list. 

The  only  other  mine  now  worked  in  this  district  is  the  George  Wash- 
ington, lately  re-organized  in  Chicago.  Two  men  only  are  at  work  at 
present,  bnt  it  is  said  that  a  full  force  will  soon  be  put  on. 

Monitor  and  Alpine  districts. — Six  miles  north  of  Silver  Mountain,  on 
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the  toll-road  to  Carson,  is  a  small  miaing-towii  called  Moant  Bullion, 
through  which  ruus  the  East  Fork  of  the  Carson  Eiver,  separating  the 
Mooitor  and  Alpine  districts. 

On  the  Monitor  side,  the  Imperial  Company,  of  London,  has  driren  a 
large  double-track  tunnel  1,406  feet  through  hard  porphyry,  to  cut  at  right 
angles  a  series  of  parallel  lodes.  The  work  is  now^itLin  300  feet  of  the 
second  ledge.  Indications  are  reported  promising,  but  the  company  ha& 
suspended  work  until  the  success  of  those  mentioned  above  shall  give 
fresh  encouragement.  The  facilities  for  cheap  mining  and  milling  are 
at  this  point  very  good.  The  ledges  are  ten  in  number;  the  tunnel- 
location  extends  from  the  river  to  the  center  of  the  town  of  Monitor, 
6,207  feet. 

On  the  Alpine  side  of  the  river,  the  Mount  Bullion  Company,  of  Lon- 
don, has  run  more  than  2,000  feet  of  tunnel,  under  the  superiiUeudeDce 
of  Mr.  Coulter,  and  expects  to  cut  its  first  ledge  in  from  200  to  300  feet^ 

Half  a  mile  down  the  river,  the  Monitor  and  Northwestern  Company 
is  running  a  tunnel  from  the  Carson  almost  parallel  to  the  Imperial  tun- 
nel, with  the  view  of  intersecting  the  same  series  of  ledges,  which  appears 
very  distinctly  on  the  northwest  side  of  Monitor  Creek,  the  boundary 
between  the  two  companies.  This  company  has  built  a  10-stamp  mill 
dose  to  tbe  tunnel-mouth,  bat  has  not  yet  cut  its  first  ledge. 

Beturning  to  Bullion,  leaviug  the  main  road  on  the  right,  and  pro- 
ceeding up  Monitor  Creek  toward  the  town  of  Monitor,  (a  mining-camp 
with  a  present  population  of  about  200,)  we  reach  the  Globe  Gold  and 
Silver  Mining  Company's  mine  and  mill,  on  the  right  or  eastern  side  of 
the  creek.  This  company,  under  the  superintendence  of  General  Win- 
chester, has  done  a  considerable  amount  of  work.  About  300  feet  from 
the  mouth  of  its  tunnel  was  struck  a  bunch  or  Stackwerk  of  gray  sul- 
phide of  copper,  some  of  which  assayed  as  high  as  37  per  cent,  copper, 
and  $20  in  silver,  with  a  trace  of  gold.  On  this  the  company  commenced 
sinking,  but  had  got  down  only  30  or  40  feet  when  the  water  proved  too 
much  for  the  machinery.  The  company  is  driving  the  main  tunnel  to  the 
ledge,  w^hich  is  on  the  same  belt  as  the  Imperial,  and  which  is  expected 
to  be  struck  in  60  or  70  feet.  The  mill  has  been  run  only  experimen- 
tally. 

On  the  western  side  of  the  creek,  and  within  a  few  hundred  yards  of 
Monitor,  is  the  Monitor  and  Northwestern  Company's  silver-glance 
claim.  On  this  the  company  has  run  300  feet  of  tunnel,  drifted  west, 
and  found  small  pockets  of  rich  ore,  chiefly  silver-glance  and  black  sul- 
phuret,  but  not,  it  appears,  in  quantity  sufficient  to  run  their  mill  at 
Bullion  steadily.  They  are  now  sinking  from  this  west  drift,  and  find, 
occasionally,  bunches  of  high-grade  ore.  A  tram-way  from  the  mine 
leads  to  an  excellent  ore-house. 

We  now  come  to  the  Tarshish,  the  representative  mine  of  Monitor, 
situated  on  the  outskirts  of  the  town,  and  belonging  to  the  Schenectady 
Silver  Mining  Company.  Considerable  work  has  been  done  on  this  mine 
since  the  year  1863.  The  vein-matter,  consisting  of  a  highly  metamor- 
phosed laminated  sandstone,  lying  at  an  angle  of  about  80^,  has  been  cut 
by  both  upper  and  lower  tunnels,  at  about  450  feet  in  the  former  and. 
900  in  the  latter.  An  incline  has  been  sunk  225  feet,  connecting  the 
upper  with  the  lower  works.  From  this  incline  drifts  have  been  run 
north  and  south,  on  the  course  of  the  ore-deposit,  which  can  be  traced 
on  the  surface  for  a  mile,  all  of  which  have  yielded  more  or  less  ore^ 
generally  in  clayey  pockets.  From  one  of  these  pockets  $10,000  was 
taken  in  rich  black  sulphide,  which  was  washed  by  hand-jiggers,  and 
sold  in  San  Francisco  for  $2,000  per  ton.   From  the~  upper  tunnel  about^ 


CONDITION   OF   MINING   INDUSTRY CALIFORNIA.  15 

1,500  tons  of  ore  have  been  extracted,  the  ^eater  part  of  which  still 
remains  on  the  damps.  It  assays  aboat  $30,  and  came  principally  from 
an  excavation  raised  from  this  tnnnel  some  80  or  90  feet.  The  ore  is  an 
ai^ntiferons  zincblende,  averaging  abont  7  per  cent,  ot  zinc,  and  carry- 
ing aboat  one-third  of  its  value  in  gold.  It  also  contains  a  quantity  of 
iron-pyrites  with  traces  of  copper-pyrites,  The  pink  carbonate  of  man- 
ganese is  met  with  in  the  hard  rock  in  the  vicinity  of  the  rich  clay  pockets. 
The  coantry-rock  is  a  soft,  greenish-bine  porphyry. 

A  2D-8tamp  mill  was  erected  in  1872,  with  a  Whitens  revolving  roasting- 
fnmace.  Three  hundred  tons  were  worked,  when  operations  were  sus- 
pended in  consequence  of  the  furnace  failing  to  do  its  work,  the  chlorina- 
tion  not  exceeding  47  per  cent,  of  the  assay  value.  Wet  crashing  was  then 
tried,  bat  abandoned,  the  clayey  nature  of  the  ore  preventing  its  settling 
in  the  tasks.  The  funds  of  the  company  being  exhausted,  the  mine  and 
mill  are  at  present  idle,  with  the  exception  of  two  miners  engaged  in 
explorations  fi^om  the  lower  tnnnel.  The  work  of  these  two  men  has 
shown  that  the  ore  is  increasing  in  qnantity  below  the  level  of  the  tan«- 
nel;  and  it  is  the  intention  of  the  company  to  erect  hoisting- works  this 
spring,  it  being  the  general  opinion  that  this  mine  will  prove  a  good 
investment  if  properly  worked  in  depth. 

Mogul  diistnet. — Of  this  district,  lying  north  of  the  Monitor,  the 
Morning  Star  used  to  be  the  representative  mine.  It  has  not  been 
worked  for  three  or  four  years.  Good  cupriferous  silver-ore,  associated 
with  a  very  large  amount  of  iron-pyrites,  has  been  from  time  to  time 
taken  out  and  sold  in  San  Francisco  at  from  $100  to  $150  x>er  ton.  A 
parcel  sent  to  Swansea  sold  as  high  as  $300  per  ton.  There  is  a  very 
complete  set  of  steam  hoisting-works  and  pumps,  and  it  is  said  work 
will  soon  be  resnmed. 

The  leading  mine  of  this  district  at  present  is  the  Leviathan  copper- 
mine,  for  a  full  description  of  which  I  am  indebted  to  Mr.  W.  T.  Bick- 
ard,  F.  G.  S.,  of  London.    I  give  his  account  in  full : 

The  Leviatban  mine  is  situated  five  miles  north  of  the  town  of  Monitor,  in  the  Great 
Mognl  Djiniog-district.  The  property  i^  covered  by  fine  timber,  and  the  Leviathan 
Creek  mnning  throngh  the  claim,  and  communicatiDg  with  the  Carson  River,  furnishes 
an  abundant  supply  of  pure  water  all  the  year  round.  Following  the  course  of  this 
creek,  a  toU-road  has  been  surveyed,  which,  when  completed^  will  enable  the  mine  to 
ship  ore  at  all  seasons  of  the  year,  at  very  moderate  rates,  to  the  San  Francisco  mar- 
ket^ via  the  Central  Pacific  Railroad  branch  through  Carson,  an  extension  of  which 
is  exx>ected  to  be  made  shortly  to  the  Aurora  and  Cerro  Gordo  districts,  which  will  th^n 
plaee  the  Leviathan  within  twelve  miles  of  railway  communication — ^a  most  important' 
£eatare  in  copper-mining  operations. 

The  claim  consista  of  3,800  feet,  running  north  and  south,  having  an  average  surface- 
width  of  1,000  feet;  the  geological  formation  being metamorphic sandstone,  which  can 
be  traced  over  two  miles  m  a  north  and  south  direction,  beside  other  outbursts  in  dif- 
ferent parts  of  the  locality,  all  of  which  are  more  or  less  metalliferous.  This  sand- 
stone reposes  on  a  formation  of  blue  clay,  with  water-worn  bowlders  of  trachyte,  vary- 
ing in  size  from  a  pebble  to  masses  of  several  tons*  weight.  The  formation  dips  30^  £.• 
The  west  conntry-rock  is  trachyte,  that  on  the  east  ^ray  porphyry. 

This  mine  was  opened  in  1863  by  some  poor  working  miners,  who  drove  in  a  tunnel 
abont  400  feet,  with  an  air-shaft  some  150  feet  beneath  the  croppiugs.  Finding  neither 
l^ld  nor  silver;  and  not  considering  the  copper  which  had  been  struck  worthy  of  atten- 
tion, tbey  abandoned  the  undertaking,  and  it  remained  in  abeyance  till  1869,  when 
operations  were  resumed  by  the  late  Edward  Dorsett,  of  London,  under  my  superin- 
tendence, with  a  view  of  developing  the  very  promising  indications  for  copper.  This 
work  has  opened  out  an  immense  deposit  of  unusually  rich  ore,  two-thircls  of  which 
have  proved,  from  sales  of  some  500  tons  taken  out  during  the  exploratory  operations, 
to  carry  over  30  per  cent,  copper.  The  quantity  now  in  sight  ha^  been  variously  esti- 
mated, b}'  some  of  the  best  judges  in  California  and  Nevada,  at  from  1,500  to  2,000 
tons. 

Wi^  a  view  of  draining  the  npper  works,  and  taking  out  ore  to  better  advantage,  a 
second  tnnnel  has  been  run,  176  feet  below  the  upper  one.    This  is  now  in  928  feet. 
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An  incline  also  has  been  started  to  connect  the  two  tnnnels,  and^B  now  completed 
within  30  feet.  When  the  connection  has  been  effected,  perfect  drainage  and  ventiia- 
tion  will  be  secured ;  and  it  is  estimated  that  a  minimum  of  10  tons  per  day  can  be 
taken  out  for  $2  per  ton. 

Up  to  the  present  time  the  explorations  in  the  upper  tunnel  haye  not  reached  the 
boundaries  of  the  first  deposit  struck  in  1863,  though  it  has  been  opened  out  to  a  cir- 
cumference of  300  feet  horizontally  on  the  floor;  and  for  60  feet  down  the  incline,  ore  of 
55  per  cent,  copper,  connectinf^  with  the  same  depositj  (bunch  or  Stocktoerk,)  has  been 
gone  throughi  irom  3  to  5  feet  in  thickness.  Twenty-five  feet  below  this  is  a  stratum  of 
sandstone,  20  feet  thick,  impregnated  to  the  extent  of  26  per  cent,  with  pure  salphur. 

The  copper  is  mineralised  in  the  form  of  silicate,  black  and  red  oxides,  and  gray 
sulphide,  with  metallic  cop^r  in  a  finely-divided  condition.  The  sulphide  predomi- 
nates in  depth,  and  the  oxidized  ores  near  the  surface^  while  over  all  is  found  the  cns> 
ternary  deposit  of  fed  oxide  of  iroii,  (the ''  iron  hat''  or  the  Germans.) 

In  addition  to  the  large  deposit  discovered  in  the  upper  works  various  other  depoeits 
or  bunches  have  been  found  in  other  portions  of  the  sandstone,  which  appears  mineral- 
besiing  from  the  croppings  to  its  lowest  part,  resting  on  the  clay  and  faWlder  forma- 
.  tion,  a  thickness  of  more  than  300  feet,  evincing  thus  its  identity  with  those  practi- 
cally inexhaustible  deposits  of  copper  found  in  tne  celebrated  sandstone  formations  of 
Bolivia  and  the  Isle  of  Anglesea. 

•  In  consequence  of  the  death  of  the  late  enterprising  proprietor,  operations  are  at 
present  suspended ;  but  it  is  expected  they  will  soon  be  resumed  by  an  English  com- 
pany, with  sufiicient  capital  to  complete  the  opening  out  of  the  mine,  and  erect  bine- 
stone  works  for  the  purpose  of  utilizing  the  low-grade  ores,  which  cannot  at  present  be 
shipped  to  advantage.  n 

The  existence  of  an  apparently  unlimited  supply  of  sulphur  for  the  purpose  of  man- 
ufacturing the  sulphuric  acid  required  for  producing  the  blnestone,  ajid  the  absence  of 
lime  in  the  matrix,  together  with  the  unusually  small  proportion  of  iron  found  in  the 
ore,  offer  peculiar  advantages  for  the  manufacture  of  sulphate  of  copper  on  the  spot, 
whence  it  can  be  delivered  to  the  Washoe  market  at  a  cost  not  exceeding  one  cent  per 
pound,  and  find  a  ready  sale  to  the  extent  of  from  5  to  7  tons  per  day. 

The  Leviathan  mine  has  been  nearly  self-sustaining  for  the  last  two  years ;  the  ore 
taken  out  in  merely  exploratory  operations  having  realized  over  $30,000  by  sales  to  the 
blaestone  manufacturers  of  Nevada  and  California.  The  production  of  bluestone  at  a 
cheap  rate,  within  fifty  miles  of  Virginia  City,  will  doubtless  prove  a  great  boon  to  the 
Comstock  mines,  the  economical  reduction  of  these  ores  being  greatly  r-ependent  on 
the  iiberal  use  of  this  indispensable  article,  particularly  in  reworking  tailings. 

It  may  be  mentioned  in  conclusion  that  copper  has  been  found  in  a  north  and  sonth 
direction  in  the  Pine  Nut  range  of  mountains  and  its  spurs,  forming  the  eastern  bound- 
ary of  Carson  Valley,  all  the  way  from  near  the  town  of  Dayton  to  the  Leviathan 
mine. 

Up  to  a  recent  period  the  mines  of  Alpine  Goanfy  have  been  mostly 
owned  by  poor  miners  and  others,  who,  nnable  or  nnwilling  to  work 
themselves,  have  steadily  refused  to  sell  unless  at  highly  exaggerated,  in 
fact  ridiculous  prices.  Tired  of  playing  this  part  they  at  last  ofifered 
inducements  to  Eastern  and  English  capitalists,  who  found  the  mines 
totally  undeveloped.  This  will  account  for  the  time  which  has  elapsed 
since  the  discovery  of  the  mines  without  the  achieveioent  of  satisfactory 
results. 

MONO  coimTT. 

This  county  contains  the  following  mills :  The  Pioneer,  at  Montgom- 
ery ;  an  arrastra,  barrel,  and  lavadero  roasting-furnace  now  being  added  ; 
run  by  water-power ;  worked  last  summer  125  tons  of  ore,  assaying  from 
$100  to  $700  per  ton ;  average  $247  per  ton .  Extracted  aboUt  85  per  cent, 
of  assay,  and  paid  well.  Also  worked  over  about  100  tons  of  tailings. 
Biley's  mill,  also  in  Montgomery ;  small  stamps  and  pans ;  run  by  water- 
power;  formerly  profitable,  idle  and  dilapidated  now.  A  small  mill  at 
Hot  Springs,  owned  by  J.  Partz ;  four  small  stamps ;  barrel  and  sepa- 
rators ;  water-power ;  process  same  as  Pioneer  mill,  working  about  a 
ton  a  day,  and  fairly  profitable.  W.  J.  Williams  &  Co.'s  mill  was  built 
in  1871 ;  steam-power,  ten  stamps,  two  pans,  two  separators,  and  a 
White's  furnace. 
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One  of  the  most  important  mining  enterprises  of  Mono  Connty  is  that 
of  the  Dunderberg  Mining  Company,  of  San  Francisco.  The  Dunder- 
berg  mine  is  sitnated  at  Castle  Peak,  on  the  head-waters  of  East  Walker 
Hiver,  formerly  a  placer-region  of  some  note.  It  was  discovered  and 
l<)cated  by  Charles  Snyder  &  Co.  several  years  ago,  tod  was  after- 
ward poj'chased  by  Dr.  George  Mnncktoii  and  others,  of  Carson, 
>'evada.  When  they  made  the  purchase  a  shaft  had  been  sunk  on  the 
ledge  to  the  depth  of  about  40  feet,  from  which  were  taken  about  100 
tons  of  ore.  Three  tons,  of  an  average  grade,  were  hauled  to  Aurora, 
about  thirty  miles,  which  paid  by  mill-process  over  $50  to  the  ton,  being 
about  three-quarters  gold  and  one-quarter  silver — the  bullion  being  worth 
$4:  per  ounce.  Munckton  &  Co.  then  started  a  tunnel,  which  has  been 
rnn  a  little  over  GOO  feet  in  length,  which  taps  the  ledge  about  250  feet 
from  the  sarfaee.  They  then  cut  across  the  ledge  34  feet,  but  failed  to 
fiud  the  hanging  or  west  wall,  (the  ledge  running  north  and  south,)  but 
being  in  vein-matter  the  whole  distance.  On  the  foot  or  east  wall  there 
were  about  5  feet  of  solid  quartz,  the  bottom  being  more  or  less  mixed 
\rith  porphyry  and  slate  formation.  The  company  then  ran  drifts  both 
north  and  south  ^long  the  foot-wall  for  about  300  feet,  which  does  not 
vary  afootfrom  a  straight  line  the  whole  length.  They  found  continuous 
quartz  the  whole  distance,  varying  in  richness.  A  stope,  started  up 
over  a  portion  jof  the  richest  ore,  did  not  hold  out  as  good  as  it  was  be- 
low, showing  that  to  get  out  the  richest  ore  in  large  quantities  it  requires 
greater  depth.  Several  hundred  assays  made  by  the  company  for  their 
own  private  use,  to  see  what  to  select  and  what  to  reject  in  running 
other  drifts,  averaged  nearly  $100  to  the  ton.  Eeduction-works  were 
erected  some  time  ago,  when  it  was  found  that  to  work  that  rich  ore  closely 
the  amalgamating  part  of  the  works  required  a  change.  It  is  the  inten- 
tion of  the  company  to  make  several  cross-cuts  across  the  ledge  to  the 
west  or  banging  waJl^  and  to  sink  deeper  ou  the  ledge,  where  they  are 
conMent  of  taking  out  rich  ore.  It  is  estimated  that  the  ore  can  be 
mined  and  milled  fox  less  than  $10  per  ton. 

UnrO  COITNTY. 

The  gold-mining  industry  in  this  county  has  always  been  greatly  in- 
ferior to  that  which  has,  within  the  last  few  years,  sprung  up  in  connection 
with  the  silver-mines  of  Cerro  Gordo  mining-district.  Still,  the  usual 
liuiited  activity  has  been  displayed  by  a  few  Mexicans,  who  work,  in  a 
dilatory  way,  gold-mines  situated  some  fifteen  ortwenty  miles  southeast  of 
the  southern  end  of  Owen's  Lake.  They  work  altogether  with  arras- 
tias,  and  sell  their  product,  amounting  to  a  few  thousand  dollars  a  year, 
from  time  to  time  at  Lone  Pine.  The  mills  erected  several  years  ago  at 
the  base  of  the  Sierra  Nevada,  southwest  of  Lone  Pine,  one  of  them  a 
large  establishment,  are  idle. 

The  lead  and  silver  mines  have  done  better  than  ever  before,  as  will 
be  seen  from  the  production  during  the  year  given  below.  Although 
one  of  the  works,  that  of  the  Owen's  Lake  Silver-Mining  Company,  was 
compelled  to  stop  smelting  during  a  great  portion  of  the  year,  its  fur- 
Tiaces  having  been  shaken  down  by  the  severe  earthquake  of  March  26, 
l!>72.  The  shipments  of  bullion  from  Cerro  Gordo  district  exceed  those 
of  the  previous  year  by  over  1,000  tdns.  These  works  are  located  on 
the  east  shore  of  Owen's  Lake,  in  the  valley,  and  stand  on  ground  which 
subiiided  from  two  to  five  feet  during  the  disturbance.  The  works  are 
by  this  time  rebuilt  and  enlarged,  there  being  now  three  shaft-furnaces 
iuiitead  of  the  two  formerly  in  existence.    But  the  shaking  down  of  the 
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furnaces,  which  were  in  blast  at  the  time,  and  therefore  came  very  near 
burning  the.buildings,  was  not  the  only  damage  done  here  by  the  earth- 
quake. A  perma'nent  inconvenience  is  the  fact  that  since  the  occurrence 
of  the  phenomenon,  water  is  encountered  in  the  floor  of  the  building  apou 
even  digging  to  the  slight  depth  required  for  lead  and  slag  basins  out- 
side of  the  furnaces.  The  difficulty  was  overcome  by  inserting  iron  ket- 
tles into  the  excavation  necessary  for  the  metalbasin,  and  by  using  iron 
pots  to  remQve  the  slag. 

The  mines  which  have  furnished  almost  exclusively  the  ore  for  tbe 
three  smelting-works  in  the  district  are  the  Union,  Santa  Maria,  and 
Belmont.  The  two  former  have  furnished  the  lead-ores,  while  the  lat- 
ter, together  with  half  a  dozen  smaller  mines,  yielding  irregularly  a 
few  tons,  has  produced  the  cupriferous  silver-ores,  added  to  a  greater  or 
less  extent  to  the  charge  in  all  the  works.  The  San  Ignacio  and  San 
Lucas,  both  favorably  regarded  in  previous  years  on  account  of  rich 
and  large  ore-bodies  near  the  surface,  are  now  idle,  the  known  bodies 
being  worked  out  and  new  ones  not  having  been  discovered.  It  should, 
however,  be  said,  in  justice  to  these  mines,  that  the  work  of  exploration 
has  not  been  extensive  nor  carried  out  with  much  ability. 

The  Santa  Maria  and  Union  are  situated  on  the  western  slope  of 
Buena  Vista  Mountain,  directly  above  the  mining-town  of  Cerro  Gordo, 
from  the  streets  of  which  some  of  the  tunnels,  driven  into  these  two  de- 
posits, have  been  started.  Both  deposits  run  on  top  with  the  strata  of 
the  country-rock,  crystalline  limestone,  and  clay-slate,  and  approxi- 
mately with  the  axis  of  the  mountain.  They  were  formerly  known  also 
as  Freiberg  Nos.l  and  3,  but  lately  all  interests  in  the  two  deposits  have 
been  consolidated,  so  that  at  present  the  Union  is  owned  by  Messrs. 
Belshaw,  Judson,  Beaudoy,  and  others,  while  the  difPerent  interests  cen- 
tering around  the  Santa  Maria  have  all  been  gathered  in  the  hands  of  the 
•Owen's  Lake  Silver  Mining  and  Smelting  Company  of  New  York. 

The  Union,  the  highest  on  the  mountain-side,  has  undergone  con- 
siderable development  during  the  past  year.  On  the  surface  the  ore- 
body  strikes  about  S.  30°  E.,  and  dips  steeply  to  the  southwest.  But 
at  the  level  of  the  main  working-tunnel,  which  strikes  the  Union  at  a 
depth  of  about  176  feet  from  the  surface,  the  ore-body  begins  to  stand 
nearly  perpendicularly,  and  continues  so  for  a  depth,  below  this  level,  of 
165  feet,  the.  lowest  point  reached  in  September,  1872.  At  a  depth  of 
200  feet  below  the  tunnel  a  branch  leaves  the  main  ore-body  toward 
the  west.  Its  dip  is  very  flat,  and  it  has  been  followed  over  100  feet, 
always  in  very  excellent  ore,  the  greater  part  of  which  is  galena.  This 
branch  is  about  3  feet  thick.  It  is  thought  and  hoped  by  the  owners  of 
the  Union  that  it  will  eventually  run  into  the  Santa  Maria ;  and  as  the 
Union  has  the  older  title,  the  independent  existence  of  the  Santa  Maria 
would  in  that  ca«e  be  endangered.  The  longest  level  on  the  vein  in  the 
whole  mine  is  the  one  driven  at  a  depth  of  200  feet  below  the  tunnel, 
and  even  this  one  is  little  over  100  feet  long.  But  the  ore-deposit,  as 
developed  by  this  level,  and  the  work  done  in  the  05  feet  below,  is  of  ex- 
traordinary extent,  being  in  many  places  40  feet  wide  and  nowhere  less 
than  16.  At  the  same  time  the  ore  is  very  solid,  being  either  reddish- 
yellow  carbonate,  or  pure  gray  carbonate,  lying  in  great  blodges  in  the 
former.  The  masses  of  the  latter  kind  have  frequently  a  diameter  of 
from  3  to  6  feet,  and  always  show^  concentric  arrangement;  i.  6.,  every 
»mass  of  this  kind,  which  h^s  been  cut  through  by  the  excavations, 
shows  concentric  rings  around  an  interior  nucleus,  (generally  a  small 
lump  of  unaltered  galena,)  the  rings  being  somewhat  darker' than  the 
main  mass.    This  arrangement  presents  a  beautiful  aspect,  and  though 
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common  with  gray  carbonate  of  lead,  when  lying  Jn  a  ferrnginous 
gangoe,  it  is  not  often  seen  on  as  large  a  scale  as  exposed  in  the  Union. 
The  carbonate-ores  of  the  Union,  on  account  of  their  friability  termed 
**  fuse-ores"  by  the  miners,  average,  as  delivered  to  the  furnace,  about 
25  ounces  of  silver  per  ton,  and  the  galena  from  50  to  80  ounces. 

The  Union  is  snfficiently  opened  to  show  a  really  very  large  amonnt 
of  ore  ready  for  stoping  and  raising,  but  the  facilities  for  bringing  it  to 
the  ground  were,  up  to  the  fall  of  1872,  very  limited  and  entirely  inade- 
qaate  to  the  resources  of  the  mine.  The  main  shaft  starts,  as  men- 
tioned,  before,  from  the  level  of  the  tunnel,  which  strikes  the  ore- 
body  175  feet  below  the  surface.  To  this  point  the  ore  is  raised  in . 
backets  by  horse-power }  here  it  is  dumped  into  cars,  and  taken  through 
the  tunnel  to  the'  surface,  where  the  fine  ore  is  separated  from  the 
galena  before  transportation  to  the  furnaces.  During  the  latter  part  of 
the  year,  I  am  informed,  the  owners  erected  steam  hoisting-works, 
which  were  in  successful  operation  at  the  end  of  the  year.  The  furnace 
belonging  to  Belshaw  and  Judson  is  not  more  than  150  yards  distant 
from  the  mouth  of  the  main  tunnel.  It  is  built  on  a  slightly  higher  level 
than  that  of  the  tunnel-mouth,  and  in  a  saddle  of  the  main  ridge  of 
Buena  Vista  Mountain,  so  that  it  actually  stands  on  the  very  water- shed. 
The  back  of  the  ridge  here  is  not  over  150  feet  broad,  and  from  the  fur- 
nace-door on^  can  look  into  the  valleys  on  both  sides  of  the  ridge.  If 
it  was  one  of  the  objects  of  the  owners,  in  locating  the  furnace  here,  to 
secure  sufficient  dumping-ground  for  theslags,  they  have  assuredly  most 
amply  succeeded,  for  there  is  probably  no  sm'elting-works  in  the  world 
which  stand  so  well  provided  for  in  this  respect,  with  a  slag-dump  over 
2.0O0.  feet  high  on  two  sides.  But  the  main  reason  for  locating  the 
furnace  where  it  now  is  was  probably  the  convenient  and  central  Ibca- 
tioD  in  regard  to  the  mines  of  the  district,  the  lead-mines  being  located 
on  the  western  slope  of  Buena  Vista  Mountain,  while  many  mines  car- 
rying cnpriferons  copper-ores  are  on  the  eastern  declivity,  both  classes 
lying  high  up  on  the  mountain,  and  the  outcrops  of  most  of  them  being 
above  the  level  of  the  smelting- works. 

Beaudoy's  Smelting-Works,  lying  in  a  ravine  on  the  western  slope  of 
Buena  Vista  Mountain,  in  the  town  of  Cerro  Gordo,  and  a  couple  of 
hundred  feet  below  the  level  of  the  working-tunnel  of  the  Union,  smelt 
also  mainly  ores  from  this  mine.  There  is  onlv  one  shaft-furnace  of 
the  same  size  as  Belshaw's.  Both  of  these  works,  and  their  method  of 
working,  are  described  in  another  part  of  this  report. — (See  Metal- 
lurg>%)  •  ' 

The  Santa  Maria  is  located  lower  down  Buena  Vista  Mountain,  and 
nearer  to  the  town  of  Cerro  Gordo  than  the  Union.  It  runs  generally 
parallel  to  the  latter,  and  is  separated  from  it  by  a  stratum  of  clay- 
slate,  which  varies  in  thickness  from  30  to  120  feet,  and  a  varying  stra- 
tum of  limestone.  The  Santa  Maria  lies  closely  to  the  slate,  which 
dips  on  the  surface  64^  west.  The  upper  works  in  the  deposit  show 
that  it  is  completely  broken  down  near  the  surface,  so  that  it  is  here 
much  wider  than  lower  down,  and  apparently  tipped  over,  i,  e.,  it  dips 
to  the  east;  but  at  a  depth  of  about  GO  feet  the  dip  changes  to  the 
west,  becoming  conformable  with  that  of  the  slate.  Much  work  of  an 
irregular  character,  evidently  wanting  in  a  uniform  plan,  has  been 
done  on  this  deposit.  Several  tunnels  and  shafts  have  developed  the 
following  so-called  chambers,  some  of  which  are  now  worked  out.  In 
going  along  the  vein  from  north  to  south  they  are : 

1.  The  Santa  Maria  chamber,  25  teet  wide  and  50  feet  long. 

2.  The  front  chamber,  15  feet  wide  and  40  feet  long.    This  ore-mass 
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lies,  not  on  the  strike  of  the  vein,  but  west  of  it,  and  lower  down  the 
hill.  It  is  in  soft,  gravelly  ground  and  broken  rock,  evidently  a  part  of 
the  former  outcrop,  which  is  tipped  over  and  has  been  partly  covered 
up  by  other  detritus. 

3.  The  Schneider  pocket,  on  the  course  of  the  vein. 

4.  The  Buena  Vista  pockets,  180  feet  long  and  from  5  to  30  feet  wide. 
The  Omega  Tunnel,  driven  from  below  Belshaw's  Smelting- Works 

obliquely  toward  the  Santa  Maria,  (it  has,  however,  several  branches 
and  windings  in  all  directions,)  strikes  the  Santa  Maria  deposit  at  a 
depth  of  over  200  feet  from  the.  surface.  This  tunnel  has  lately  also 
been  acquired  by  the  Owen's  Lake  Silver  Mining  and  Smelting  Com- 
pany, of  New  York. 

The  latest  accounts  I  have  from  this  district  are  dated  December  IS, 
1872.  They  were  furnished  by  Mr.  William  H.  Van  Arsdale,  E.  M.,  the 
superintendent  of  the  last-named  company,  whose  valuable  assistance 
to  Mr.  Eilers,  when  visiting  Cerro  Gordo  district  in  the  fall,  I  take  here 
occasion  to  acknowledge.  In  his  late  letter  he  says  in  regard  to  the 
Santa  Maria  mine : 

I  have  been  engaged  in  removing  ore  from  the  upper  part  of  the  Santa  Maria  mine, 
and  in  exploring  the  same  at  and  below  the  level  of  the  Omega  Tnnnel. 

Aboat  100  feet  sonth  of  the  original  Santa  Maria  workings  I  have  foand  a  body  of 
ore  50  or  60  feet  from  the  surface,  which  I  have  uncovered  for  a  considerable  extent 
on  top.  It  is  from  10  to  over  20  feet  wide,  50  or  60  feet  long,  and,  so  far  as  I  know,  50 
feet  deep,  a  mass  of  galena  and  oxidized  ores.  More  or  less  ore  is  also  found  in  the 
vicinity  of  this  solid  mass  on  either  side.  I  have  removed  about  600  tons  from  it,  a 
small  part  of  the  whole. 

The  vein  seems  to  have  changed  its  direction  somewhat  at  the  level  of  the  Omega 
Tunnel,  (over  200  feet  from  the  surface,)  and  seems  to  run  in  more  of  a  northerly  and 
souyietly  direction  than  on  the  surface,  where  the  general  course  of  the  deposits  is 
about  S.  30°  £.  The  character  of  the  lode  is  also  different  on  that  level,  where,  at 
the  northern  end  of  the  works,  galena  aud  soft  ores  predominate,  with  some  quartz, 
while  at  the  southern  end  there  is  but  a  vein  of  quartz  tolerably  uniform  in  size,  aud, 
at  the  back,  where  it  igHi>eing  worked,  carrying  galena  and  copper  ores,  much  mixed 
with  quartz,  from  3  to  ti  feet  of  the  width  of  the  vein.  The  rock,  as  taken  out  with- 
out careful  sorting,  averages  from  60  to  90  ounces  per  ton  in  silver. 

In  the  northern  workings  we  have  gone  down  160  feet  below  the  tnnnel  in  galena 
and  carbonate  of  lead,  apparently  increasing  in  width  toward  the  bottom.  We  have 
also  drifted  180  feet  on  the  level  of  the  tunnel,  and  100  feet  at  110  feet  below  the  tan- 
uel,  on  more  or  less  ore  all  the  way.  This  ore  is  much  richer  than  that  near  the  sur- 
face. I  have  taken  possession  of  the  Omega  Tunnel,  and  stopped  all  work  outside  of 
our  own  vein.    I  understand  that  the  Union  mine  is  doing  as  well  as  ever. 

The  smelting  works  of  the  Owen's  Lake  Silver  Mining  and  Smelting 
Company  are  situated  at  Swansea,  on4}he  eastern  shore  of  Owen's  Lake, 
ten  miles  from  Cerro  Gordo.  The  difiference  in  the  level  between  the 
two  places  is  over  2,000.  The  working  of  these  furnaces,  before  their 
destruction  by  the  earthquake  aud  their  subsequent  rebuilding,  is  de- 
scribed under  "  Mettillurgy  "  in  another  part  of  this  report.  An  account 
of  the  operations  of  these  works  since  Mr.  Eiler's  visit  in  that  region 
is  contained  in  Mr.  Van  Arsdale's  letter  above  referred  to.    He  says : 

After  you  left  this  place  I  completed  my  flues  and  chimneys,  and  erected  another  fur- 
nace. I  blew  in  one  of  the  furuaces  on  October  20,  and  ran  thirty-six  days,  pcoduoiug 
142  tons  of  lead.  Then  I  stopped  that  furnace  and  started  the  other,  and  have  con- 
tinued to  produce  bullion  at  about  the  same  rate.  I  used  on  an  average  3f  tons  of 
lead-ore  per  ton  of  lead  made.  I  employed  very  little  of  the  argentiferous  copper-ore. 
The  matte  I  re-treated  in  the  same  furnace.  The  dust-deposit  from  the  flues  I  mixed 
with  the  fine  oxidized  ores  in  a  sluice-box^  thus  washing  out  the  carbon  and  clay. 
The  resulting  fine-ore  I  dried  partially  and  charged  it  in  the  furnace-damp.  Tlie 
result  was  very  satisfactory.  I  saved  nearly  all  ot  it.  I  used  about  1  ton  or  galena 
and  2f  tons  of  the  oxidized  ores  per  ton  of  lead  produced,  and  about  30  busnels  of 
charco^  per  ton  of  ore. 

When  formerly  the  ores  were  roasted  and  slagged  in  the  *^  galenador''  there  was 
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much  less  coal  employed  in  the  subsequent  fasion.  The  slnp^s  produced  in  this  Inst 
ran  contained  2  to  5  per  cent,  of  lead,  and  never  over  |1  in  silver  per  ton ;  generally 
Tery  much  less.*  I  have  not  treated  nor  found  lately  any  ores  with  an  appreciable 
qaauUty  of  gold. 

From  December  1, 1871,  to  December  1, 1872,  the  freight-contractors 
for  the  baUion  removed  from  the  Cerro  Gordo  furnaces  (Belshaw's  and 
Beaadoy's)  2,600  tons  of  lead,  the  richness  of  which  is  not  stated. 
From  the  works  at  Swansea  there  Vere  removed  620  tons  of  lead,  car- 
rying from  $120  to  $340  of  silver  per  ton.  A  small  part  of  the  latter 
was  even  mnch  richer.*  To  judge  from  former  shipments,  the  bullion 
from  Belshaw's  and  Beaudoy's  furnaces  has  probably  averaged  about 
140  onnceB  of  silver  per  ton,  and  that  from  the  Swansea  works  150 
ounces. 

The  total  shipment  of  base  bullion  from  Cerro  Gordo  district  dur- 
ing the  year  from  December  1,  1871,  to  December  1,  1872,  and  its 
approximate  value,  was  therefore : 


From  the  works  of— 

II 

Nnmber    ef 
ounces  ail* 
verperton. 

Total   yalae 
of  lead   at 
Be.  gold  per 
pound. 

BelshMV  St  Boandoy . 

8,600 
6S0 

140 

ISO 

$470,015  60 
120,239  70 

1312,000 
74,400 

1782, 615  GO 

Oven's  Lake    Silver  HiniDg  and 

194, 639  70 

Total . 

3,290 

590,855-30 

366,400 

977,255  30 

_ 

The  question  of  procuring  cheap  fuel  is,  in  Cerro  Gordo,  the  same  as 
in  nearly  alt  smelting-districts  of  the  West,  one  of  great  importance 
and  not  easily  solved.  The  price  paid  for  charcoal  at  the  furnaces 
in  the  town  of  Cerro  Gordo  (Belshaw's  and  Beaudoy's)  was  32J  cents 
\)QT  bushel  in  the  latter  part  of  1872,  and  the  smelting- works  at  Swansea, 
even,  were  obliged  to  pay  30  cents,  though  the  latter  are  favorably  lo- 
cated for  procuring  fuel  across  the  lake  from  the  Sierra  Nevada.  The 
supply  of  wood  on  the  Inyo  Mountain,  though  of  the  best  quality  for 
charring  purposes,  (piiion,)  has  lately  become  so  precarious  and  expen- 
sive that  various  schemes  have  been  talked  of  for  securing  cheap  trans- 
portation of  the  abundant  stores  of  wood  and  timber  in  the  Sierra 
Nevada.  A  small  steamer  was  boilt  last  year,  which  commenced  run- 
ning in  the  early  fall,  and  has  since  then  transported  base  bullion 
from  Swansea  to  the  southeast  end  of  the  lake.  On  the  back  trips  it  is 
loaded  with  merchandise  and  other  necessary  supplies  for  the  mining 
and  smelting  establishments.*  Some  forty  or  fifty  miles  of  an  exceed- 
ingly bad  road  around  the  upper  end  of  the  lake  are  thus  avoided,  and 
the  distance  to  Los  Angeles  is  materially  shortened.  To  that  point, 
distant  not  less  than  two  hundred  and  seventy-five  miles,  all  the  bullion 
has  so  far  been  shipped,  the  road,  leading  over  sandy  deserts  most  of 
the  way. 

It  is  now  proposed  by  Mr.  8.  Stevens  to  build  in  Cottonwood  Caiion, 
which  opens  upon  the  lake  about  midway  of  its  western  shore,  a  large 
flume,  with  branches  in  the  side  canons.  At  the  upper  end  of  this  caiion, 
and  at  an  elevation  of  about  5,000  feet  above  the  lake,  is  a  series  of  val- 


*This  great  improvement  in  the  production  of  poor  slags  is  undoubtedly  dne 
to  the  omission  from  the  charge  of  the  quartzoso  copper-silver  ores,  which  were  for- 
merly mnch  used,  occasioning  the  formation  of  silicate  of  lead,  to  decompose  which 
there  was  not  sufficient  iron-oxide  present. 
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leys  containing  many  square  miles  of  forest,  which  will  be  rendered 
available  for  fuel  by  means  of  the  flume.  The  latter  is  iuteuded  to  be 
from  six  to  twelve  miles  long,  and  there  is  an  abundance  of  water  for  it. 
The  timber  growing  along  its  course  will  be  serviceable  for  lumber  and 
mining-timbers  as  well  as  for  charcoal.  It  is  thought  that  the  flume  can 
be  finished  and  ready  for  use  by  the  end  of  the  summer  of  1873,  and 
that  then  charcoal  can  be  laid  down  at  Swansea  for  less  than  20  cents 
per  bushel. 

THE  SOUTHERN  COUNTIES. 

The  mineral-field  of  Southern  California  is  scattered  over  a  very  ex- 
tensive area  comprising  the  counties  of  San  Bernardino,  Fresno,  San 
Luis  Obispo,  Kern,  Tulare,  Los  Angeles,  and  San  Diego.  Within  the 
limits  of  these  counties  are  found  gold,  in  placer  and  quartz,  copper,  silver, 
cinnabar,  and  tin,  though,  with  the  exception  of  one  or  two  districts  in 
San  Diego  and  ^l^ern  Counties,  there  are  no  communities  in  which  min- 
ing is  the  predominating  interest  In  fact,  so  far  as  all  this  part  of  the 
State  is  concerned,  the  mineral-resources  may  be  looked  upon  as  unde- 
veloped, if  not  undiscovered.  Tin  in  considerable  quantities  has  been 
discovered  in  San  Bernardino  County,  but  being  within  the  limits  of 
private  land-grants,  the  development  of  the  mines  has  not  been  as 
energetically  prosecuted  as  it  would  have  been  on  the  public  domain. 

The  San  Jacinto  tin-estate  is  in  San  Bernardino  County,  about  Qity 
miles  east  of  Los  Angeles,  where,  it  is  said,  the  company  have  fifty  tin- 
bearing  ledges,  some  of  them  with  the  unusual  breadth  of  ore  of  13  feet. 
Kern  County,  an  early  placer  and  a  later  quartz-mining  locality,  and 
one  having  experienced  good  and  evil  fortune,  is  now  recovering  from  a 
long  season  of  depression,  with  a  most  encouraging  prospect  of  becom- 
ing a  flourishing  and  progressive  mining-county.  Old  mines,  that  have 
been  lying  idle  for  the  past  six  y^ars  for  the  want  of  proper  knowledge 
of  the  manner  in  which  they  could  be  worked  profitably,  ^nd  which 
were  formerly  under  the  control  of  superindendents  who  never  saw  a 
mine  before  they  came  here,  have  been  relocated  and  worked  to  advan- 
tage. We  can  refer  to  many  instances  involving  great  losses ;  and  again, 
to  the  very  same  places  which,  on  being  worked  by  competent  hands, 
have  paid  handsomely,  much  to  the  wonder  of  their  former  workers.  This 
only  illustrates  the  vicissitudes  and  trials  that  have  marked  the  general 
history  of  quartz-mining  oh  the  Pacific  coast.  Beginning  at  a  time  when 
labor  and  material  were  enormously  high,  ignorant  of  the  requirements 
of  the  business,  and  overlooking  many  treacherous  elements  of  defeat, 
the  miner  and  mill-man  were  bafGled  alike,  and  subject  to  disappoint- 
ment and  loss  in  consequence  of  a  lack  of  knowledge  concerning  mining. 
Seven  years  of  constant  working  and  experiment  have  overcome  all 
former  impediments,  and  mining  in  this  county  is  no  longer  an  experi- 
ment. Not  only  are  the  mine  and  management  now  here  perfect,  but  the 
mill  and  plant  are  first-class,  all  the  late  labor-saving  appliances  and 
other  advanced  improvements  having  been  added,  greatly  increasing  the 
efficiency  of  profitable  mining. 

The  Havilah  Courier  says  of  the  mining-region  of  which  Havilah  is  the 
center: 

The  mineral-belt  carryins  the  system  of  veiDS  here,  porsues  a  northwest  and  sonth- 
east  directiou.  It  is  about  forty  miles  wide  and  seventy  miles  long,  the  town  of  Havi- 
lah being  located  near  its  center.  There  are  many  other  mines  in  the  coonty  situated 
in  smaUer  belts  which  bonnd  it  on  the  east  near  Saseland,  and  on  the  west  at  White 
River.  Within  our  area  the  bulk  of  the  more  extensively  developed  mines  are  located. 
The  entire  belt  i£l  cut  and  ribbed  with  gold-bearing  veins  which  cut  its  course  diag- 
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oDolly,  monlDf;  generally  in  an  easterly  direction.  The  vein-matter  is  principally 
quartz,  very  little  foreign  rock  being  discovered  in  it.  Its  walls  are  always  jjranito  oV 
»lace.  The  ledges,  though  almost  invariably  well  walled,  are  not  massive,  bur  in  ket^p- 
h\g  with  the  general  average  width  of  all  gold-bearin;^  ledges  on  the  ctjjusr.  varying 
from  2^  to  6  and  10  feet.  The  Big  Bine  lode  at  Keruvillo  is  between  60  and  70*  feet 
thick.    They  pit-ch  at  angles  of  35  to  85  degrees. 

The  mineral-belt  to  the  west  of  Havilah  commences  at  White  River,  running  from 
Tnlare  into  Kern  County,  ranging  from  there  to  Long  Tom  mining-diatrict,  thouoo  onst 
to  Delonega  mining-district.  Skipping  a  few  miles  over  an  unprospectcd  cuuuliy 
brings  as  to  the  once  famous  Keyseville  mining -district,  which  was  abandoned  some 
years  ago  in  consequence  of  the  old  cause — bad  management  and  inexperience.  A  few 
iuiles  to  the  right  of  Keyseville  is  Kemville,  which  has  now  all  of  its  stamps  in  operu- 
tiou  on  rock  pf  a  very  rich  gradia.  Crossing  Kern  River  to  the  llavilah  side,  the 
mines  in  this  large  belt  continue,  the  first  mining-district  being  the  Washington, 
which  includes  Havilah,  with  its  numerous  mines,  and  extends  south  to  Caliente  min- 
ing-distnct,  a  distance  of  thirty  miles.  The  leads  mostly  run  east  and  west  in  this 
portion  of  the  belt.  Next  to  this  comes  Ei'skine  Creek,  where  the  lodes  do  not  seem  t\» 
obey  any  mle,  but  run  at  random  in  net-work  style.  The  lodes  of  the  newly-discovered 
mines.  Grizzly  Mountain  district,  run  almost  directly  north  and  south.  In  Pi  Ute, 
Sageland,  and  Claraville  districts  the  ledges  run  nearly  east  and  west,  varying  slightly 
toward  the  north  and  south  occasionally.  The  most  of  the  rock  in  this  disirict  is  of 
the  best  high-grade  ore,  and  turns  out  under  the  stamps  $20  to  $38  per  ton.  The  deep 
mines  of  the  county  which  have  been  fairly  tested,  develop  an  iucreu'^  in  the  width  of 
the  ledges.  By  way  of  illustration,  we  cite  the  Saint  John  and  Bright  Star  mines,  which 
were  only  3  feet  in  width  when  tirst  struck.  They  both  held  this  uniform  width  until 
down  26<)  feet,  when  the  ledges  commenced  to  widen  without  any  decrease  in  the  rich- 
ness of  the  quartz,  which  pays  from  wall  to  wall  the  same  as  before  the  extension  in 
width.    The  ledges  are  now  almost  8  feet  in  width,  with  a  tendency  to  still  iuciease. 

SAN  DIEGO  COUNTY. 

The  miDes  of  this  county*  are  mainly  situated  in  Julian  and  Banner 
districts,  in  the  Santa  Isabella  Mountain,  about  sixty  miles  by  stage- road 
northeast  of  San  Diego.  Attention  was  first  called  to  them  early  in 
1870,  and  a  temporary  excitement  was  caused  by  the  reported  richness 
of  the  ore.  As  usual  in  such  cases,  the  value  of  the  quartz  wa8  some- 
what exaggerated ;  and  the  recognition  of  this  fact  occasioned  a  i^eac- 
tion.  Julian  district  fell  into  bad  repute.  Moreover,  a  prejudice  exists, 
or  did  exist,  among  the  people  of  ^an  Francisco  and  Northern  and  Mid- 
dle California,  against  San  Diego  County.  For  this  reason  it  was  diffi- 
cult to  procure  capital  to  develop  the  claims.  However,  as  a  few  claims 
showed  evidence  of  being  worth  working,  a  small  population  remained 
after  the  first  rush  was  over  ]  and  to  them  the  camp  owes  its  present 
pix>sperity. 

Little  seems  to  be  known  of  these  mines,  even  in  California,  outside 
of  those  interested  in  the  advancement  of  the  county ;  and  it  has  been 
difficult  to  obtain  any  details  of  the  working  of  particular  mines.  The 
geolo^cal  features  of  the  district  in  which  they  are  situated  have  been 
•given  at  length  in  a  former  report  of  the  Mining  Commissioner.  The 
tormation  is  slate,  sparsely  interspersed  with  granite,  in  which  the  veins 
run  northeast  and  southwest.  One  of  the  most  prominent  mines,  how- 
ever, the  Golden  Chariot,  is  located  at  the  junction  of  granite  and  slate. 
The  auriferous  belt  is,  as  nearly  as  can  be  ascertained,  about  four  milea 
in  width  by  ten  in  length.  The  veins  are  unusually  numerous,  but  small; 
lew,  if  any,  blind  lodes  have  been  discovered;  the  miyority  crop  out  at 
intervals  lor  considerable  distances. 


*  The  followinf^  matter  relative  to  the  rich  and  comparatively  unknown  quartz-dis- 
trict** of  San  Diego  County  was  prepared  hy  Mr.  Charles  G.  Yale,  of  San  Fraiicfcco. 
Mr.  Yale  is  a  former  resident  of  the  county,  familiar  with  its  quartz-interests  froin  the 
period  of  their  discovery,  and  has  a  personal  knowledge  of  the  principal  mines  rt'ierred 
to.— R.  W.  B. 
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Since  tbe  discovery  of  the  Washington  mine,  February  22,  1870,  a 
large  number  of  veins  have  been  discovered  and  prospected.  Many  of 
tbem  have  been  abandoned,  although  a  sufficient  number  are  now 
worked  to  make  the  camp  a  comparatively  lively  one. 

Banner  district — At  first  only  one  district  was  laid  out — Julian — and 
the  principal  part  of  the  population  resides  there  yet,  at  Julian  City. 
About  seven  months  after  the  first  discoveries  on  the  mountains  around 
Julian  City,  a  rich  ledge  was  struck  in  San  Felipe  caiiou  by  parties 
hunting  for  wild  grapes.  The  ledge  was  found  on  the  edge  of  a  creek, 
and  both  the  sands  in  the  creek  and  the  ore  from  the  ledge  were  found 
to  be  rich  in  gold.  This  ledge  w^as  called  the  Hedman,  and'  was,  where 
lound,  ftbout  3  feet  wide.  In  a  few  days  after  this  discovery  was  made 
known,  tbe  precipitous  and  chaparral-covered  south  side  of  San  Felipe 
caiiou  was  alive  witb  prospectors,  and  a  number  of  ledger  extending 
for  a  distance  of  tbree  miles,  were  located ;  although  many  were  barren, 
a  majority  were  exceedingly  rich  in  gold,  and  all  the  ore  was  ''  speci- 
men-rock," showing  free  gold  in  abundance. 

A  new  mining-district  was  immediately  formed  and  caljed  Banner.  It 
adjoins  Julian  on  the  east,  and  the  mountains  through  which  the  mineral- 
belt  passes  are  drained  by  the  south  and  west  tributaries  of  San  Felij^e 
Creek,  which  flows,  tbrough  the  canon  of  the  same  name,  to  the  desert. 
Tbe  cjeek  lies  about  1,400  feet  below  Julian  City,  although  only  about 
two  miles  distant.  The  majority  of  tbe  mines  in  this  district  are  situated 
on  tbe  south  side  of  the  caiion,  about  half  way  up,  and  tbe  ore  is  packed 
on  mules  down  tbe  side  of  the  mountain.  The  caiion  runs  out  to  the 
Colorado  desert,  about  ten  or  twelve  miles  from  the  mines. 

Tbe  principal  mines  now  worked  in  Banner  district  are  the  Oolden 
Chariot,  Madden,  Anteloi)e,  Kentuck.  Eeady  Relief,  Pacific,  Mabel,  and 
Aguardiente.  Locations- made  on  leages  which  have  not  been  worked 
to  any  extent,  or  which  are  now  temporarily  idle,  are  numerous.  Among 
this  class  are  the  Mogul,  Don't  Bodder  Me,  Montezuma,  Chapparal, 
OpBir,  Uidden  Treasure,  liomeo,  Atlantic  Cable,  Kedmau,  Hubbard, 
Poor  Man,  City  of  Bichniond,  Last  Chance,  Buena  Vista,  Blue  Lead, 
Trail,  and  several  extensions  of  tbe  Golden  Chariot.  On  a  few  of  these 
mines  considerable  work  has  been  done ;  and  from  some,  considerable 
amounts  of  gold  have  been  taken.  Among  the  latter  may  be  mentioned 
the  Chapparal,  Bedman,  and  Blue  Lead. 

The  Madden  mine  was  discovered  September  10, 1870.  The  ledge,  at 
tbe  depth  of  80  feet,  is  14  inches  thick.  Tbe  rock  has  been  very  hard, 
requiring  continuous  blasting.  The  ore  worked  has  averaged  $7o  per 
ton. 

The  Eedman  mine  was  found  in  August,  1870,  b^ng  the  first  discov- 
ery in  tbe  district  It  was  thought  for  some  time  to  be  the  main  ledge 
of  tbe  camp,  and  was  at  one  time  extensively  worked.  A  large  amonut 
of  bullion  has  been  taken  from  the  mine :  but  inexperience  and  finan- 
cial difficulties  have  caused  operations  to  oe  temporarily  suspended.  A 
Wilson  steam  stamp-mill,  formerly  at  Julian,  was  brought  down  to  the 
creek  near  by  and  tbe  .ore  worked  there.  The  present  owners  intend 
running  shortly.  The' vein-matter  has  run  from  6  to  10  feet  in  width. 
Tbe  mine  was  for  awhile  worked  by  a  tunnel  on  tbe  ledge  in  the  face  of 
tbe  mountain.  A  shaft  80  feet  deep  was  also  sunk,  but  the  water  was 
so  abundant  as  to  require  pumping-apparatus,  which,  with  the  necessary 
hoisting-apparatus,  the  proprietors  were  unable  to  purchase.  Tbe  Ready 
Belief  and  Hubbard  are  southerly  extensions  of  this  vein ;  and  the  ore 
of  tbe  Kentuck  and  Madden,  on  the  west,  much  resembles  that  of  the 
Bedman. 
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The  Beady  Relief,  which  crops  boldly  on  tlie  face  of  the  moaiitain, 
was  discovered  immediately  after  the  Redman,  on  the  south  fork  of  the 
San  Felipe  Greek,  which  divides  the  two  mines.  Tiiis  is  better  known  as 
the  Bailey  Brothers'  mine.  It  is  in  a  peculiarly  favorable  situation  for 
working.  A  tine  stream  of  water  flows  by  it,  which  the  owners  have 
tapped  at  some  distance  above,  and,  by  means  of  a  ditch  and  small  flume, 
have  broqght  the  water  to  run  their  3-stamp  mill  with  an  overshot- 
wheel.  The  ledge  averages  from  2  to  8  feet  in  thickness  where  it  crops 
out,  and  shows  free  gold  in  nearly  all  the  croppings,  from  the  point  of 
commencement  on  the  level  of  the  creek,  to  the  top  of  the  hill,  which 
rises,  at  an  angle  of  40^  to  it,  to  the  height  of  about  600  feet.  The 
company  has  run  a  tunnel  on  the  lower  level,  130  feet,  and  two  otfier  tun- 
nels 40  or  50  feet  These  tunnels  are  run  wholly  in  the  vein,  and  rich 
ore  has  been  taken  from  all  of  them.  Ten  tons  of  ore,  crushed  at  the 
mill,  yielded  $080.    The  claim  comprises  1,000  feet. 

The  Hubbard  ledge  lies  south  of  the  Ready  Relief;  the  croppings  are 
very  rich.  A  tunnel  has  been  run  into  the  hill  to  within  about  40  feet, 
it  is  supposed,  of  the  ledge.  Want  of  means  has  suspended  operations 
for  the  present. 

The  Kentuck  was  found  in  October,  1870.  It  is  one  mile  northwest  of 
the  Redman.  The  lode  is  about  16  inches  wide,  and  the  ore  has  aver- 
aged about  $40  per  ton.  A  large  amount  of  dead  work  has  been  done 
on  this  claim.  A  shaft  has  been  sunk  80  feet,  at  which  depth  the  mine 
looks  better  than  ever. 

Tbe  Antelope  lies  northwest  of  the  Kentuck,  and  contains  some  fine 
ore.  borne  selected  rock  has  been  pounded  out  in  a  mortar,  which  has 
yielded  $4  per  pound.  Some  notion  of  the  richness  of  this  rock  maybe 
formed  from  the  fact  that  the  owners  pounded  out  by  hand  enough  to 
erect  an  arrastra,  and  with  that  (and  hand-mortars)  got  enough  gold  to 
buy  a  fine  5-stamp  quartz-mill,  engine  and  all,  complete.  They  began 
without  a  dollar  and  with  no  knowledge  of  mining.  ^Ninety  feet  is  the 
extreme  depth  to  which  their  shaft  has  been  sunk.  This  claim  com- 
prises 1,200  feet 

The  Golden  Chariot,  discovered  in  Pebmary,  1871,  has  proved  the 
most  productive  mine  in  the  district.  At  50  feet  in  depth  water  was  en- 
countered on  the  2- foot  main  ledge,  and  no  drifting  lias  been  done  below 
the  50-foot  level,  although  the  shaft  has  been  sunk  125  feet,  showing  ore 
as  rich,  if  not  richer  than  above.  The  drift  on  the  50-foot  level  has  been 
run  125  feet,  out  of  which  most  of  the  ore  milled  has  been  taken.  A  re- 
cent crushing  of  100  tons  of  ore  from  this  mine  yielded  $23,000,  or  $230 
per  ton.  Unlike  the  other  mines  in  this  district,  this  one  is  located  be- 
tween the  slate  and  granite.  Most  of  the  ore  averages  abont  $200  per  ton 
at  the  mill.  The  ore  has  to  be  packed  in  "  burros  "  to  Whitney's  mill  in 
the  canon,  as  the  wagon-road  is  not  yet  completed.  The  Golden  Chariot 
is  a  mine  of  great  promise.  The  ore  taken  from  the  lower  levels  aver- 
aged $230  per  ton,  while  that  from  above  paid  about  $190.  There  are 
three  shafts  on  this  vein,  one  of  which  is  down  125  feet,  and  is  now  going 
75  feet  deeper.  In  one  drift  the  breast  shows  14  feet  of  pay-ore.  About 
twenty-five  men  are  regularly  worked.  One  run,  of  50  tons,  crushed 
at  the  mill  in  October  last,  yielded  $8,100,  or  $102  per  ton;  52  tons 
crashed  last  August  from  this  mine  yielded  the  sum  of  $13,G21,  or  $257 
per  ton.  Tbe  ledge  averages  about  2  feet  in  thickness,  but  varies  con^ 
siderably,  as  do  all  in  the  district.  The  last  ore  of  which  any  account 
has  be<''n  given,  it  was  estimated  would  yield  $300  per  ton,  as  it  was 
richer  than  any  previously  struck.    This  mine  has  paid  its  own  expenses 
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for  development,  and  a  very  handsome  profit  besides,  ever  since  it  was 
opened. 

The  Atlantic  Gable  lies  several  hundred  feet  northwest  of  the  Bedman ; 
the  ore  contains  more  sulphurets  than  any  of  the  lodes  in  the  mineral- 
belt,  with  the  exception,  perhaps,  of  the  Sallivan,  several  miles  irom 
Julian.  A  small  amount  of  sulphurets  is  found  in  nearly  all  the  ore  in 
the  two  districts.  There  has  been  but  little  work  done  to  develop  this 
mine:  thirty  tons  of  ore  worked  yielded  $40  per  ton ;  the  vein  was  15 
inches  wide  at  tho  surface. 

The  Chapparal  has  yielded  some  very  rich  ore,  and^at  one  time  was 
thought  to  be  extremely  valuable ;  but  the  rich  ore  did  not  hold  out  with 
depth.  *  No  work  is  now  doing. 

The  Mabel  is  a  good-paying  mine,  situated  about  a  quaver  of  a  mile 
from  Julian  district.  There  are  many  other  locations  in  the  camp  which 
show  fine  ledges  at  the  surface  with  free-gold  ore,  but  nothing  is  worked 
which  will  not  pay  a  profit  from  the  top  down. 

Thcrre  are  three  quartz  mills  in  the  district,  two  steam  and  one  water- 
power,  all  wet-crushers  with  copper  plates,  and  working  no  pans,  set- 
tlers, concentrators,  or  arrastras.  One  of  the  mills  is  a  2-stamp  Wilsou 
battery,  which  is  run  by  a  direct  application  of  the  steam  to  the  stamp. 
The  charges  for  milling  are  from  $7  to  $8  per  ton,  but  money  could  be 
made  by  the  mill-men  at  $5,  in  consideration  of  the  abundance  of  water 
and  the  cheapness  of  fuel  and  labor. 

Julian  district — ^It  was  here  that  the  first  mines  of  any  account  in 
San  Diego  County  were  struck.  The  first  was  discovered  on  February 
22,  1870,  and  called,  in  honor  of  the  day,  the  Washington.  The  promi- 
nent mines  in  the  district  are  the  Owens,  Helvetia,  Good  Hoi>e,  Van 
Wert,  Hayden,  Big  Blue,  Great  Eastern,  and  others. 

The  Owens  has  recently  been  incorporated,  with  a  capital  stock  of 
8500,000.  It  is  systematically  worked,  and  has  paid  large  dividends  for 
the  past  eight  months.  The  shaft  is  down  275  feet,  and  the  first  level, 
100  feet  from  the  surface,  extends  east  200  feet,  and  west  100  feet  fi^ui 
the  shaft,  all  in  ore  that  averages  at  the  mill  $20  per  ton.  The  second 
level  leaves  the  shaft  at  a  depth  of  200  feet,  and  runs  east  140  teet,  and 
west  180  feet.  The  ledge  in  this  level  averages  3  feet  in  width,  and  has 
paid  at  the  mill  about  $35  per  ton.  The  third  level,  at  a  depth  of  27'(> 
feet,  runs  east  260*feet,  and  west  200  feet,  and  in  this  the  ore  has  yielded 
from  $50  to  $75  per  ton ;  a  considerable  quantity  has  been  milled  which 
yielded  $75  per  ton.  In  the  eight  months  ending  January  1, 1873,  the 
sum  of  $42,319.50  was  taken  from  920  tons  of  ore,  with  an  average  of 
twelve  men  at  work.  During  this  time  a  good  deal  of  dead  work  was 
done  in  sinking  the  shaft  and  running  levels.  The  cost  averaged  $26.55 
per  ton.  One  run  of  109  tons  turned  out  $8,878.28,  and  48  tons  were 
worked  that  yielded  $3,987.44.  The  ledge,  as  now  exposed,  ranges  from 
2  to  4  feet  in  width,  averaging  3  feet,  and  others  2.  The  mine  is  owned 
by  six  men,  and  some  idea  of  the  value  of  the  lode  may  be  had  from  the 
following  summary  of  operations  for  the  past  eight  months : 

920  tons  of  ore  yielded $42,319  50 

Expenses  of  extraction,  milling,  &c 24, 210  25 

Net  proceeds  in  eight  months 1 IS,  109  25 

A  fine  set  of  hoisting-works  is  now  erecting  at  the  mine,  with  a  25- 
horse  engine.  This  is  the  first  complete  set  ever  erected  in  the  county. 
The  mine  has  paid  its  own  expenses  from  the  start,  and  the  prospects 
for  increased  richness  of  ore  in  the  lower  level  are  exceedingly  good. 


CONDITION   OF   MINING  INDUSTRY CALIFORNIA.  27 

The  Helvetia  miue  has  also  paid  expenses  since  its  accidental  discov- 
ery  by  a  dronken  miner,  who  lay  down  with  his  head  upon  a  bowlder,  to 
sleep  off  his  debauch,  and  found  on  waking  that  the  bowlder. was  float- 
qnartz,  and  sprinkled  with  gold.  The  mine  has  yielded  some  very  rich 
ore.  The  shaft  is  down  160  feet,  and  levels  have  been  run  on  a  vein 
averaging  about  2^  feet,  and  paying  about  $28  per  ton.  Work  is  now 
prosecuted  with  vigor. 

The  San  Diego  is  one  of  the  old  locations,- and,  after  having  lain  idle 
for  some  time,  is  again  worked  with  good  prospects.  Very  rich  ore 
came  from  this  ledge  at  the  surface. 

Among  other  mines  being  worked  to  some  extent  at  present  are  the 
Hayden,  Great  Eastern,  Van  Wert,  Good  Hope,  Mammoth,  &c. 

A  large  nni^ber  of  locations,  half  prospected,  are  lying  idle  for  want 
of  capital,  the  owners  holding  on  to  them  in  hopes  that  the  success  of 
more  fortunate  mines  may  inspire  confidence  in  the  country.  Among 
them  are  the  Washington,  California,  Eagle,  Eough  and  Beady,  Sulli- 
van, and  many  others. 

Cuyamaca  Mountains. — ^The  Stonewall  Jackson  mine,  belonging  to 
Frary  &  Farley,  lies  about  eight  miles  southeast  from  Julian  City,  in 
the  Cuyamaca  Mountains,  and  cannot,  therefore,  properly  be  noticed  as 
belonging  to  Julian  district.  A  fine  10  stamp  mill  is  in  operation  at 
the  month  of  the  mine,  and  arrangements  have  been  made  to  bring,  in 
pilies,  from  a  lagune  a  few  hundred  yards  distant,  the  supply  of  water 
necessary  to  run  it.  The  mine  is  worked  systematically,  and  has  been 
very  well  developed.  It  is  situated  in  the  rolling  hills  at  the  base  of  the 
mountaius,  and  near  the  Cuyamaca  Valley.  At  first  the  ore  was  hauled 
to  mill  in  Julian,  but  the  proprietors  soon  purchased  a  5-stamp  battery, 
which  they  have  since  increased  to  10  stamps.  The  vein-matter  ranges 
from  10  to  16  feet  in  width — the  latter  at  the  lowest  depth.  The  mill 
is  now  run  by  a  40horse  engine,  to  which  is  also  attached  a  small 
set  of  hoisting-works.  The  vein  has  been  in  some  places  20  feet  in 
width,  and  yields  on  an  average  from  $12  to  $20  per  ton  throughout. 
The  main  shaft  is  now  150  feet  deep,  and  a  level  has  been  run  at  130 
feet.  This  ledge  has  paid  from  the  start,  the  croppings  being  rich  and 
the  ore  increasing  in  value  with  depth.  The  mine  appears  to  be  iso- 
lated, since  no  others  of  value  have  been  found  within  several  miles. 
Work  is  now  prosecuted  with  energy,  and  the  lAill  is  kept  running  to 
its  ftiU  capacity.    The  bullion  is  the  finest  in  the  camp. 

Stamp-milUs. — The  stamp-mills  of  the  county  may  be  recapitulated  as 
follows:  Stonewall  Jackson,  10  stamps;  Defrees  &  Co.,  in  Julian,  10 
{Stamps  ;  Beynolds  &Co.,  at  Julian,  5  stamps;  Whitney's  Wilson  steam 
stamp-lj^ttery  in  Banner,  2  stamps;  the  Antelope,  in  Banner,  5  stamps; 
and  Bailey  Brothers,  at  the  Ready  Relief  mine,  (water-power,)  3  stamps. 

All  the  gulches  in  this  belt  prospect  a  little  in  gold.  No  placer- 
mining  operations  on  any  large  scale  have  ever  been  prosecuted,  al- 
though some  work  was  done  with  rockers,  &c.,  in  the  vicinity  of  the 
Stonewall  Jackson  mine  and  elsewhere.  Scarcity  of  water,  and  the 
scarcity  and  fineness  of  the  gold,  defeated  profitable  work. 

Coo^.— Coal,  reported  to  be  of  excellent  quality,*  has  recently  been 
foand  in  the  vicinity  of  Temecula,  in  this  county.  The  seam  is  said  to 
be  about  4  feet  wide.  The  land  on  which  it  is  located  is  Government 
property,  and  no  doubt  the  neighborhood  will  be  thoroughly  pros- 
pected.   It  is  about  sixty-five  miles  from  the  city  of  San  Diego. 

There  is  an  abundance  of  wood  and  water  for  quartz-mining  in  the 
districts  described,  although  the  general  impression  is  that  such  is  not 
the  case*    The  timber  is  principally  pine  and  oak,  and  the  highest  price 
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paid  at  the  mills  for  wood  is  $5  per  cord.  Timbers  for  shafts,  tunnels, 
&c.,  are  worth  16  cents  a  foot.  At  Julian  City  water  is  not  so  plenty 
as  in  the  caiion,  but  it  has  been  demonstrated  that  a  sufficient  supply 
can  be  procured  with  little  trouble.  At  Defrees^s  mill  pipes  have  been 
laid  from  a  number  of  springs,  and  water  is  found  on  the  upper  ed^es 
of  the  flat  at  small  depth.  The  mill  is  able  to  run  day  and  night.  At 
Beynolds's  mill  the  water  is  used  over  again  from  the  tanks.  In  the 
canon  the  creek  supplies  an  abundance  of  water  the  year  round.  A 
saw-mill  in  the  vicinity  supplies  all  the  lumber  required.  The  popula- 
tion of  Julian  City  has  increased  materially  of  late,  and  the  amount  of 
business  done  there  is  considerable.  It  is  next  in  importance,  in  the 
county,  to  San  Diego,  and,  iq  fact,  before  the  late  railroad  excitement 
in  the  latter  pla<ce,  was  a  much  more  lively  town  than  its  rival.  The 
scenery  in  the  raotintains  around  the  mines  is  magnificent.  From 
the  top  of  the  Yolcan  or  Big  Cnyamaca  Mountains,  the  observer  may 
look  out  upon  the  Colorado  desert  on  one  side,  and  the  Pacific  Ocean 
on  the  other*  The  agricultural  lands  in  the  mountains  and  valleys 
around  the  mines  are  without  doubt  the  finest  in  the  country,  as  the 
climate  is  not  so  dry  as  on  the  coast.  Thunder-showers  occur  occa- 
sionally in  the  summer,  and  the  snows  and  rains  are  plentiful  in  winter, 
though  not  so  plentiful  as  to  prevent  the  mines  from  being  worked.  It 
sometimes  happens  that  it  is  stormy  or  foggy  and  disagreeable  in  Ju- 
lian City,  while  in  the  caiion  the  sun  is  shining  brightly.  Large  bands 
of  sheep  and  cattle  are  fed  in  these  mountains,  so  that  meat  is  plenti- 
ful and  cheap.  Many  ranches  are  now  cultivated  in  the  vicinity,  and 
the  camp  is  well  supplied  with  vegetables,  &c.  Wild  game  is  abun- 
dant, particularly  deer. 

The  town  of  Julian  City  contains  two  good  hotels,  a  restaurant<,  a 
post-office,  Wells,'Fargo  &  Co.^s  express-office,  and  a  number  of  stores. 
The  houses  are  substantially  built  of  frame,  and  the  population  is  a 
permanent  one. 

The  bullion-product  of  these  mines  is  rapiflly  increasing,  though  It  is 
difficult  to  arrive  at  correct  figures.  The  San  Diego  Union,  in  an  arti- 
cle on  the  reports  of  the  county,  says  the  most  important  item  is  the 
bullion  from  the  mines,  and  gives  the  product  for  1872  at  $488,670 ;  for 
1871,  at  $175,919 ;  increase,  $312,751. 

This  increase  exceeds  all  expectation,  even  of  those  interested  in  the 
mines.  Moreover,  it  is  the  opinion  of  Mr.  Yale  that  the  figures  given 
are  low,  since  a  very  great  proportion  of  the  buUion  is  not  sent  through 
Wells,  Fargo  &  Co.'s  express,  from  which  these  returns  are  probably 
made,  but  is  carried  out  of  the  county  by  other  means. 

From  the  foregoing  it  will  be  seen,  that  the  mines  of  San  Diego 
County  are  more  important  than  many  suppose,  and  that,  with  more 
improved  milling-appliances  and  the  aid  of  a  little  capital,  these  districts 
will,  in  the  future,  add  materially  to  the  bullion-product  of  the  State. 
No  refractory  ores  have  yet  been  met  with^  the  gold  in  the  quartz  is, 
as  a  general  thing,  evenly  distributed  throughout ;  no  sulphurets  ap- 
pear in  the  lowest  levels  of  the  prominent  mines;  those  mines  that 
were  rich  at  the  surface  have,  whenever  developed  to  any  considerable 
extent,  paid  regularly  in  depth.  Ledges  that  pay.  from  $12  to  $20  per 
ton,  and  are  20  feet  wide,  like  the  Stonewall  Jackson,  would  be  called 
unusually  good  anywhere.  The  Golden  Chariot,  with  its  fine  2-foot 
ledge,  and  rock  that  mills  from  $190  to  $257  per  ton,  is  still  more  re- 
markable. The  Owens,  which  has  paid  its  six  owners  the  sum  of  $18,109, 
ovex  and  above  expenses,  in  eight  months,  is  another  example  full  of 
promise.    These  three  mines  are  the  leading  ones  at  present  of  Saa 
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Diego  Coanty,  and,  as  they  are  more  fally  developed  than  any  others, 
and  are  some  distance  apart,  (the  Stonewall  Jacksen  being  at  the  foot 
of  the  Coyamaca. Mountains,  eight  miles  from  the  Owens,  and  about 
four  from  the  Golden  Chariot,)  they  give-  reasonable  ground  for  the 
expectation  that  others,  eqnally  good,  may  be  hereafter  opened.  The 
bullion  from  all  the  mines  vaaes  considerably.  The  Banner-district 
mines,  which  are  low  down  in  the  canon,  contain  a  large  propor- 
tion of  silver.  The  bullion  has  sold  at  the  stores  from  some  mines  at 
from  $12  to  $14  per  ounce;  that  from  the  Julian  mines,  high  up  on  the 
uioontain,  hiis  sold  for  $16  per  ounce,  and  Mr.  Frary,  of  the  Stonewall 
J(U!kson,  rejports  that  he  sold  his  bullion  at  the  mint  for  $18  an  ounce. 
The  miners  in  the  section  get  $3  per  day,  and  board  themselves. 

It  is  noteworthy  that  these  mining-districts  have  paid  their  own  way 
from  the  commencement — a  circumstance  not  very  common  in  quartz- 
mining,  and  one  which  explains  the  alternations  of  enforced  idleness, 
or  of  discouragement,  with  active  and  hopeful  work,  through  which 
they  have  passed.  It  is  probable  that  at  one  time  Julian  would  have 
been  deserted,  but  for  the  fortunate  discovery  of  the  Caiiou  mines,  as 
they  are  called,  in  Banner  district.  There  is  no  fear  of  another  relapse, 
but  every  prospect  of  increasing  and  permanently  prosperous  industry. 

MARIPOSA  COUNTY. 

I  have  received  no  returns  of  a  trustworthy  character  from  this  county, 
my  letters  addressed  to  mine-owners  having  remained  unanswered,  and 
a  |>ersonal  visitation  by  myself  or  Mr.  Skidihore  having  been  impracti- 
cable. 

The  Mariposa  Land  and  Mining  Company — a  corporation  which  has 
succeeded  to  the  old  Mariposa  Company  in  the  ownership  of  the  well- 
known  estate  of  that  name — is  reported  to  have  consolidated  after  much 
trouble  all  the  interests  involved,  aud  to  be  ready  for  active  operations 
in  the  mines  and  mills.  Mr.  Easton,  the  new  engineer,  asserts  the  discov- 
ery of  large  amounts  of  good  ore  standing  in  the  Josephine  aud  Pine 
Tree  mines,  and  propounds  in  his  report  of  December  3,  1872,  to  the 
company,  some  theories  as  to  the  structure  and  relations  of  the  veius, 
which  it  is  unnecessary  to  criticise  here,  since  the  developments  of  this 
year  will  doubtless  settle  many  of  the  points  involved,  and  illustrate 
what  is  of  more  importance,  the  merits  of  the  practical  arrangements 
proposed  for  working.  Among  the  new  measures  announced  is  an  adit 
from  the  Ophir  mills  on  the  Merced,  such  as  was  long  ago  recommended 
by  the  late  Dr.  Adelberg. 

TUOLUMNE  COUNTY. 

Sonora,*  the  cotinty-seat,  is  a  thriving  town,  containing  about  1,300 
souls. 

By  a  convention  of  miners  held  at  Sonora,  in  1872,  all  previous  rules 
and  regulations  concerning  quartz-mining  were  repealed,  and  all  the 
smaller  districts  formerly  existing  in.  the  county  discontinued.  The 
county  now  comprises  but  one  district  with  the  county-clerk  as  recorder. 

The  connty  has  32  (][uartz-mills,  having  in  all  3G0  stamps.  Of  these, 
12  mills,  with  158  stamps,  were  in  operation  during  the  whole  or  part  of 
1872. 

^~— —     -  ■ —         ■__■-  —  __  ^  . — __ » 

*  The  sammary  of  the  conditiou  of  the  miulDg-iiiterest  of  Tuolumne  County  is  based 
on  the  notes  of  Mr.  D.  T.  Uughes,  of  Jamestown. — B.  W.  R. 
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The  Confidence  mine,  about  fourteen  miles  nearly,  due  east  from  Sonora, 
has  been  one  of  the  most  productive  in  the  county.  It  started  with  20 
stamps  several  years  ago,  and  has  since  increased  the  number  to  40,  all 
of  which  have  been  running  pretty  steadily,  with  the  exception  of  about 
two  or  three  months  this  year,  when  the  mill  was  idle  for  the  want  of 
ore.  Attached  to  the  mil)  area  Blake'i^  crusher  and  three arrastras,  the 
whole  driven  by  steam-power,  crnshing,  on  an  average,  about  1,200  tons 
per  month.  Weight  of  stamps,  550  pounds ;  Ginch  drop,  70  times  per 
minute ;  discharges  through  a  No.  7  slot-punched  screen ;  amalgama- 
tion on  copper  plates.  The  sulphurets  are  concentrated  on  carpet  and 
blankets,  then  mixed  with  salt  tor  the  purpose  of  hastening  the  oxida- 
tion, and  afterward  amalgamated  in  the  arrastras.  The  ore  is  hoisted 
out  of  the  mine  by  steam,  through  an  incline  650  feet  deep  on  an  angle 
Of  36°,  (at  and  near  the  bottom  only  17o.)  .  The  vein  varies  in  thickness 
from  2  to  16  feet,  and  carries  quartz  mostly  welV filled  with  seams,  rather 
easily  broken,  and  inclosed  in  granite.  The  cost  of  mining  and  milling 
this  ore  is  said  to  be  about  $6.50  per  ton.    Yield  unknown. 

The  App  mine,  situated  at  Qnartz  Mountain,  now  owned  by  Messrs. 
Griffin  &  Tolten,  is  on  the  mother- vein.*  Course  nearly  north  and 
south ;  dip  of  63°  B.  The  present  owners  have  worked  diligently  for 
several  years  in  the  development  of  the  mine.  The  mainshaft has  now 
reached  the  depth  of  775  feet.  At  the  depth  of  650  feet  they  struck  a 
chimney  of  ore  from  2 J  to  8  feet  in  thickness,  which  it  is  said  will  yield 
from  $12  to  $30  per  ton  in  the  mill.  The  quartz  carries  a  small  percent- 
age of  sulphurets,  and  is  inclosed  in  hard  greenstone  on  the  hanging-  . 
wall  and  talcose  slate  on  the  foot-wall.  The  mill  consists  of  25  stamps, 
(self-feeding,)  one  Blake  crusher,  and  three  pans.  Weight  of  stamps, 
700  pounds ;  9-inch  drop,  65  times  per  minute ;  discharge  through  wire- 
doth  j  40  holes  per  linear  inch;  amalgamation  done  on  copper  plates. 
This  mill  is  run  by  water-power  and  has  been  in  operation  less  than  one- 
half  the  time  during  this  year. 

The  Heslep  mine,  also  owned  by  Messrs.  Griffin  &  Tolten,  runs  nearly 
parallel  with  the  App,  and  ha^  nearly  the  same  dip.  The  two  are  about 
200  feet  apart.  This  mine  was  formerly  worked  by  a  tunnel,  but  the 
ore  is  now  brought  to  the  surface  by  steam-power  and  let  down  to  the 
mill  by  an  inclined  plane.  The  shaft  is  about  250  feet  deep,  150  feet 
below  the  tunnel.  The  vein  averages  from  2  to  8  feet  in  thickness, 
having  a  gouge  on  the  hanging- wall.  The  ore  is  quartz  and  slate,  highly 
charged  with  auriferous  pyrites,  with  some  antimonial  sulphides.  This 
vein-has  a  hard  greenstone  on  the  foot-wall  and  slate  on  the  hanging- 
wall,  exactly  contrary  to  the  App.  This,  with  other  indications,  shows 
veiy  conclusively  the  country-rock  between  these  two  veins  to  be  this 
hard  greenstone,  or,  perhaps,  that  the  greenstone  occupies  the  centrnl  . 
zone  of  a  channel  in  the  slate-formation,  the  two  marginal  zones  of 
which  are  these  two  veins.  This  does  not  specially  encourage  the  belief 
that  they  will  come  together  in  depth.  The  Heslep  mill  ha«  water- 
power  and  15  stamps,  (self-feeding,)  and  amalgamating  with  copper 
plates  only.  Weight  of  stamps,  700  pounds ;  9-inch  drop ;  discharge 
through  a  wire-cloth  No.  40.  The  ore  is  said  to  yield  from  $12  to  $15 
per  ton.    Sulphurets  are  partly  concentrated  and  saved  near  the  mill. 

The  Orcutt  mine,  situated  near  Jacksonville,  is  owned  by  Mr.  Orcutt. 
The  ore  from  this  mine  is  crushed  in  the  App  and  Wiight  mills.  The 
vein  is  small,  but  has  paid  well  thus  far! 

*Thi8  mine  has  been  described  in  my  report  of  1869,  and  in  that  of  Mr.  J.  Ross 
Browne,  preceding  mine. — R.  W.  R. 


CONDITION   OP   MIXING  INDUSTRY — CALIFORNIA.  31 

The  Spring  Golch  mine,  sitnated  between  the  Nortb  and  Middle  Forks 
of  the  Taoluniue  Biver,  owned  by  Sherwood  &  Co.,  is  a  new  mine  and 
promises  to  be  a  prodactive  one.  The  last  run  of  ore  is  reported  to  have 
yielded  over  $40  per  ton. 

The  Excelsior  mine,  sitnated  at  Sagar  Pine  Creek,  is  owned  by 
Wright  &  Co.  This  is  qnite  an  old  mine,  once  very  prodactive,  but 
abandoned  for  several  years,  under  the  impression  that  the  pay-ore  was 
exhausted.  But  one  of  the  former  owners  returned  and  prospected  again 
with  very  favorable  results,  on  the  strength  of  which  a  10-stamp  mill  was 
erected  last  summer.    The  vein  is  small. 

The  Mount  Jefferson  mine,  near  Garrote,  has  a  10-stamp  mill,  run  by 
steam ;  worked  only  part  of  the  time. 

The  Chandler  and  Beal  mine,  situated  on  the  main  fork  of  Tuolumne 
River,  is  owned  by  the  parties  whose  names  it  bears.  There  is  a  rather 
small  vein  of  hard,  bluish  quartz,  and  a  4-stamp  mill.  The  enterprise 
is  worked  economically  and  reported  \^ery  profitable  to  the  owners. 

The  Tullock  mine,  owned  by  Tullock  &  Gashweiler,  situated  on  Bear 
Creek,  about  eight  miles,  nearly  west  of  Sonora,is  a  new  mine,  and  little 
developed  except  by  the  sinking  of  a  shaft  now  over  200  feet  deep  on 
a  vein  from  3  to  4  feet  thick,  and  reported  to  carry  gold  in  paying 
quantities  throughout  nearly  the  whole  depth.  The  company  has  a 
5stAmp  mill  on  the  claim,  used  only  for  crushing  samples  as  the  shaft 
proceeds: 

The  Knox  and  Boyle  mine,  owned  by  Judge  Preston  &  Co.,  situated 
on  the  slope  of  Quartz  Mountain,  is  rather  a  small  vein  from  12  to  30 
inches  in  width,  running  nearly  north  and  south,  with  a  dip  of  63^  E.,  in- 
closed in  greenstone  and  slate.  Although  this  vein  is  a  considerable  dis- 
tance eaat  of  the  mothe^r-vein,  the  quartz  strongly  resembles  much  of  the 
mother- vein.  It  is  hard,  with  bluish  stains,  carrying  a  small  percentage 
of  sulphides  of  antimony  and  copper,  with  a  little  silver.  The  mill  has 
10  stamps  and  two  arrastras ;  amalgamates  with  copper  plates.  Some  of 
the  tailings  are  saved  and  worked  in  the  arrastras.  The  ore  crushed' 
from  this  vein  is  said  to  have  yielded  nearly  $30  per  ton,  but  for  some 
reason  the  mill  was  not  much  in  operation  during  1872. 

The  Santa  Maria  mine,  situated  about  twenty-live  miles  from  Big  Oak 
Flat,  and  near  the  main*  road  leading  to  Yosemite,  has  a  rather  small 
vein,  rich  in  gold.  The  mine  has  been  lately  sold.  A  10-stamp  mill  is 
nearly  finished. 

The  Von  Tromp  mine  is  situated  two  and  a  half  miles  northeast  of  Co- 
lumbia. This  vein  was  discovered  several  years  ago  in  a  hard  limestone 
formation,  and  a  shaft  was  sunk  to  the  depth  of  30  feet,  showing,  the 
vein  from  18  to  20  inches  wide,  of  hard,  bluish  quartz,  intercalated  and 
impregnated  in  the  limestone,  without  a  gouge  or  even  a  seam  to  sepa* 
rate  the  two.  In  1872,  a  new  company  bought  the  claim  and  continued 
the  shaft  to  the  depth  of  70  feet,  when  they  struck  through  the  lime- 
stone, {penetrating  a  slate-ledge.  At  this  point  the  vein  increased  to 
more  than  double  its  previous  width,  and  acquired  well-defined  walls. 
A  small  d-stamp  mill  has  just  been  completed  near  this  shaft.  Most  of 
the  quartz  veins  in  this  section  carry  more  or  less  galena  through  the 
ore ;  but  the  Yon  Tromp  vein  is  remarkably  free  from  all  sulphides 
whatever. 

The  Patterson  mine,  owned  by  William  Patterson,  is  situated  near 
Tattletown,  on  one  of  the  main  turnpike  roads  from  Sonora  to  Stock- 
ton. This  mine,  though  quite  extensive,  has  escaped  the  notice  of  most 
of  the  mining  experts.  It  has  been  worked  for  nearly  fifteen  years,  but 
on  rather  a  small  scale  compared  with  its  real  magnitude.    The  vein  is 
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promineut  on  the  ridges,  \rhere  the  most  labor  hfls  been  performed,  and 
can  easily  be  traced  over  a  large  portion  of  the  claim.  These  ridges  rise 
on  a  gradual  slope  to  the  height  of  nearly  200  feet  above  Mormon  Gulch, 
once  famous  for  its  very  rich  placers.  l)iTiding  the  two  ridges  is  a 
gulch  by  means  of  which  the  vein  is  easily  opened  by  short  tnnnels  to 
the  depth  of  120  feet.  The  location  has  cheap  water-power  and  is  ac- 
cessible from  all  points.  The  vein  is  large,  varyipg  in  thickness  &om 
4  to  over  50  feet,  and  well  defined,  with  gouges  or  selvages  on  both 
foot  and  hanging  wall.  The  country-rock  is  hard  slate.  The  ore  is  very 
peculiar,  composed  of  quartz,  slate,  and  solomite  or  magnesite,  blending 
together  all  through  the  vein,  and  the  whole  highly  charged  with 
auriferous  pyrites.  The  cubes  of  pyrites  are  unusually  large,  and  not 
seldom  the  gold  may  be  seen  iuclosedin  them;  but  more  frequently  a 
thin  coating  of  gold  appears  adhering  to  the  surface.  A  5  stamp  uiiA 
of  a  very  old  pattern,  and  unsuitable  for  work,  belongs  to  the  niill. 
All  the  amalgamation  has  been  done  in  this  mill  by  copper  ])lates  only. 
No  attempt  has  ever  been  made  to  work  the  snlphurets  which  have 
escaped  down  the  gulches  and  have  been  lost,  with  fully  50  per  cent.,  it 
is  safe  to  say,  of  the  gold  contained  in  the  ore. 

The  Shawmut  mine  has  been  re-opeped  by  a  company,  which  has  re- 
timbered  and  cleaned  up  the  old  shaft,  and  is  reported  to  have  struck 
good  ore. 

Among  other  discoveries  made  in  this  county  during  1872,  may  be 
mentioned  a  silver-mine,  discovered  within  seven  or  eight  miles  of  the 
summit  of  the  Sierra,  and  near  the  toll-road  leading  from  Sonora  to 
Mono  and  Inyo  Counties.  The  vein  is  6  feet  wide,  in  ^anite,  and  the 
ore  is  rather  refractory,  carrying,  besides  gold  and  silver,  the  sulphides 
of  iron  and  lead,  with  a  small  quantity  of  zinc-blende.  Samples  of  this 
ore  assay  from  $60  to  $140  per  ton  in  gold  and  silver.  This  discovery, 
made  in  December,  1872, 1  believe,  will  probably  lead  to  much  prqspect- 
ing  in  the  spring  of  1873. 

Oravel-mining. — This  industry  has  not  been  very  thriving  in  the 
county  the  past  year,  except  in  two  or  three  claims.  At  the  Rough  and 
Eeady  claim,  owned  by  McLain  &  Co.^  hydraulic  mining  has  been  prose- 
cuted, with  results  reported  good. 

The  Table  Mountain  Blue  Gravel  Mining  Company  (formerly  known 
as  the  Humbug  and  New  York  Companies)  has  employed  a  large  num- 
ber of  hands,  made  considerable  improvements,  and  moved  a  good  deal 
of  gravel  during  the  year.  Some  of  the  gravel  is  reported  to  be  rich  in 
gold.  This  is  a  drifting  claim,  and  the  gravel  is  crushed  in  oue  of  Cox's 
cement-mills. 

The  Alpha  claim  adjoins  the  Humbug  claim.  This  company  has  re- 
cently sunk  a  slope,  struck  pay-gravel,  and  made  one  washing;  which  is 
said  to  have  given  a  satisfactory  yield. 

The  Omega  claim  is  located  below  the  Alpha^  This  company  has 
spent  considerable  money  in  prospecting  Table  Mountain,  and  is  now 
driving  a  tunnel  to  strike  the  channel  of  the  Alpha  Company] 

Miners'  wages  in  this  county  range  from  $2.50  to  $5  per  day;  price  of 
water,  about  6  cents  per  inch,  miners'  measure,  and  sometimes  more ; 
but  much  of  the  wat^r  is  sold  at  6  cents  and  less. 
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GALAYEBAS  COUNTY. 

Calaveras  County  belongs  to  the  group  of  counties  described  under 
the  general  Lead  of  "The  Southern  Mines''  in  the  report  for  J 872.  The 
mother-lode,  running  through  the  count}*  from  northwest  to  southeast^ 
has  been  extensively  worked,  with  varying  results,  for  many  years.  Be-* 
sides  this  lode,  which  will  always  form  a  basis  for  extensive  mining^ 
there  are  many  outlying  districts  containing  numerous  quartz-veins^ 
such  as  Bailroad  Flat,  West  Point,  Washington,  and  Sheep  fianch. 
A  local  paper  says : 

The  qnartz-xniDing  Interest  of  Calaveras  has  advanced  the  past  year  more  than  dnr- 
ing  the  whole  period  previous,  since  work  npon  the  ledges  was  commenced.  Gravel- 
mining  is  also  being  more  extensively  and  vigorously  prosecuted  than  it  had  been  for  two 
or  three  years  past.  It  has  been  fonnd  that,  with  the  red  need  rates  for  water  now  prev- 
alenty  a  larger  percentage  of  the  ground,  abandoned  years  a^o,  will  pay  for  wash- 
ing. At  several  point«  in  the  county  extensive  hydraulics — similar  to  those  in  the 
northern  i^unties — are  being  opened,  and,  as  the  rains  set  in,  operations  will  be  com- 
menced on  a  large  scale.  There  is  a  considerable  area  of  mining-ground  in  this  county, 
yet  untoached,  that  wUl  pay  for  working,  while  many  claims  abandoned  in  earlier 
days  are  being  mined  with  profit  to  their  owners.  While  it  cannot  be  disputed  that 
the  surface-deposits — those  that  are  readily  reached  without  difficulty  or  expense — are 
in  a  great  degree  exhausted,  the  permanency  of  the  mines  now  being  developed  w^ill 
more  than  balance  the  ephemeral  richness  of  the  placers. 

Mokelumne  Hill. — ^The  Paloma,  or  Gwin  mine,  six  miles  from  Moke- 
lumne  Hjll,  is  a  consolidation  of  the  Paloma  and  Alexander  mines,  and 
is  the  nK>8t  thoroughly  prospected  mine  in  Calaveras  County.  The 
characteristics  of  the  ore  are  those  of  the  prominent  mines  on  the 
mother-lode — sulphureted  rock  and  occasionally  free  gold.  The  lode  is. 
nearly  vertical,  runs  nearly  north  and  south,  and  is  traceable  throughout 
its  entire  length  by  prominent  croppings. 

The  south  shaft  is  sunk  to  a  depth  of  600  feet,  with  levels  opened  both 
north  and  south,  as  follows :  At  200  feet  a  level  is  run  240  feet  north  and 
150  feet  south,  and  considerable  ^^stoping''  done.  At  300  feet  the  north, 
level  extends  240  feet,  and  the  south  level  150  feet.  At  400  feet,  levels- 
are  run  north  and  south  to  same  extent  as  on  300-foot  level.  At  430 
feet,  levels  are  run  100  feet  north  and  200  feet  south,  the  ground  betweea 
this  and  the  400-level  being  stof^d  out  as  fast  as  the  drifts  are  run. 
This  shaft  receives  the  drainage  of  a  great  extent  of  ground,,  and  pow- 
erful pumping-machiuery  has  been  provided  with  a  view  of  futui-e  de- 
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velopment.  The  middle  shaft  has  attained  a  depth  of  200  feet,  with 
levels  opeued  100  feet  uorth  and  40  feet  aoath.  This  shaft  has  powerful 
steam  hoisting-works,  and  will  be  continued  in  depth.  The  north  shaft 
is  3u0  feet  in  depth.  Two  levels  have  been  ran,  the  first  at  a  depth  of 
200  feet,  the  second  at  300  feet.  The  first  level  has  been  extended  200 
feet  north  and  400  feet  south  of  shaft ;  the  second  level  (at  300  feet) 
100  feet  north  and  250  feet  south.  All  these  shafts  are  timbered,  and 
are  provided  with  suitable  hoisting  and  pumping  machinery,  ran  by 
stee.m-power. 

The  company  owns  two  mills — one  of  40  stamps,  the  other  of  24 
stamps.  The  process  is  amalgamation  in  battery,  blanket-concentra- 
tion, and  chloriuation.  The  mine  has  so  far  yielded  50,000  tons  of  rock, 
which  has  averaged  about  $8  per  ton.  The  product  and  average  yield 
have  been  estimated,  as  there  are  no  reliable  dat.a  of  the  operations  of 
the  predecessors  of  the  present  owners.  The  improvements  on  the 
property  at  the  present  time,  including  shafts,  drifts,  hoisting  and  pump- 
ing works,  two  mills,  and  buildings,  &c.,  represent  an  expenditure  of 
about  $250,000. 

Between  the  500  and  600  foot  levels  there  is  an  immense  body  of  ore. 
The  500-foot  level  has  been  driven  south  290  feet,  in  first-class  ore  the 
entire  distance,  and  the  end  of  the  chimney  is  not  yet  reached.  The 
shaft  between  the  two  levels  was  sunk  through  rock  that  paid  $50  per 
ton,  and  the  quartz  in  the  bottom  of  the  ^^sump"  is  richer  than  at  any 
^other  point.  The  extension  of  the  500-foot  level  and  the  sinking  of  the 
shaft  have  uncovered  a  mass  of  rock  900  feet  in  length  by  100  feet  in 
depth — known  to  be  of  extraordinary  richness^-enough  to  keep  the 
batteries  occupied  for  an  unlimited  time. 

West  Point — This  is  a  quartz-mining  town,  between  the  Middle  and 
North  Forks  of  the  Mokelumne  liiver,  east^^ard  from  Mokelumne  Hill, 
sixteen  miles  by  stage-road ;  its  elevation  is  about  2,800  feet  above  the  sea. 
The  climate  is  mild ;  but  little  snow  falls  during  the  winter  season.  The 
formation  is  granite ;  the  lodes  are  narrow  and  in  most  cases  rich  in  gold 
and  sulphurets,  and  are  found  to  increase  in  width  as  they  go  down  to 
the  depth  of  100  to  300  feet.  Mining  and  milling  at  one  time  seemed 
to  be  separate  occupations,  but  of  late  they  work  to  much  better  advan- 
tage conjointly.  This  section  of  country  has  been  worked  by  Mexicans, 
who,  as  a  general  thing,  hunt  for  rich  pockets  and  those  near  the  sur- 
face. They  seldom  go  deeper  than  50  feet,  and  when  they  find  water  or 
blasting-ground  they  give  up  the  claim  and  go  after  new  deposits.  The 
developments  on  the  Zacatera  mine  have  established  the  permanency  of 
the  leads  in  that  district.  At  Mosquito  Gulch  the  San  Bruno,  Good 
'  Hope,  and  Grasshopper  leads,  though  not  large  ledges,  pay  well.  At 
San  Andreas  the  Thorn  and  Scifford  mines  are  in  operation,  the  former 
having  been  bonded  for  $80,000.  At  Angels  the  '^  Big  miue"«  and  Stickle 
claims  are  paying  handsomely. 

Railroad  Flat — The  prospects  of  the  mines  in  and  near  Bailroad  Flat 
have  rapidly  improved  during  the  year.  The  Petticoat  has  struck  the 
pay-chimney  by  continued  drifting  to  the  north,  but  the  disadvantageous 
position  of  the  main  shaft  in  relation  to  this  ore-body  has  much  retarded 
the  prosperity  of  the  enterprise. 

Meanwhile  several  mines,  but  little  known  a  year  ago,  have  developed 
into  first-class  properties.  Among  these  are  the  Wolverine,  Sanderson, 
and  Prussian  Hill.  The  Wolverine  has  a  4-foot  ledge  at  a  depth  of  250 
leet,  with  rock  of  exceeding  richness. 

WashingtOH  district — In  this  district  there  are  three  mills,  aggregat- 
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iQg  33  stamps.  The  principal  mine  is  the  Calaveras,  the  property  of  a 
Sao  Francisco  company. 

The  average  yield  of.  the  Calaveras  Company's  ore  the  past  year  has 
been  $19.60  per  ton ;  cost  of  working  in  mill,  $2  per  ton. 

The  average  yield  of  the  Ferguson  &  Wallace  mine  has  been  $40  per 
tou;  cost  of  hauling  and  milling,  $4  per  ton;  cost  of  mining,  about  $5 
per  ton. 

The  yield  of  rock  from  the  Woods  mine,  near  Indian  Creek,  has  been 
from  $25  to  $80  per  ton ;  averaging  at  least  $50.  Cost  of  hauling  to 
mill,  $2.75;  of  working,  $1.25;  total,  $4  per  ton. 

All  the  above-mentioned  mines  are  now  vigorously  worked,  with  very 
flattering  prospects. 

List  of  quartz-mills  in  Washington  distri<it^  Calaveras  County^  California. 

Reported  by  W.  M.  DonnelL  • 

Calaveras  Gold  Mining  Company's  mill,  located  at  Indian  Creek ;  20 
stamps;  steam-power ;  mill  run  four  months.  Idle  for  want  of  develop- 
ment in  mine. 

Ferguson  &  Wallace  mill,  located  at  Sheep  Eanch ;  5  stamps ;  water- 
power;  nearly  all  the  time^t  work. 

Samuel  Wood's  mill,  located  at  San  Antone  Creek ;  8  stamps ;  water- 
power;  4  stamps  idle  for  want  of  water. 

Tbe  above  mills  were  all  built  in  1871. 

^Ir.  Henry  F.  Terry,  of  Mokelumne  Hill,  one  of  the  United  States 
mineral-surveyors  of  the  county,  has  kindly  furnished  the  following,  in 
reply  to  a  letter  of  inquiry: 

It  is  almost  impossible  to  notice  other  than  tbe  most  noted  improvements  in  this 
inOnstry.    Almost  every  claim  is  improving  more  or  less. 

The  Heckendora  mine,  on  Bine  Mountain ,  is  re-opened,  and  a  5-stamp  mill  erected. 

A  very  lively  interest  is  manifested  in  the  mines  near  Kailroad  Flat  and  West  Point. 
Several  old  claims  have  been  opened  daring  the  year  with  good  resoltSi  giving  fresh 
impetus  to  prospectors. 

Aoiong  the  many  paying  mines  at  or  near  West  Point,  I  may  mention  the  Zacatera 
and  Bartola. 

Tbe  Woodhonse,  in  ^andy  Gnlch,  is  lying  idle,  bnt  considered  valuable ;  and  a  United 
States  patent  has  been  applied  for. 

The  Petticoatf  near  Railroad  Flat,  is  re-opened  with  a  full  complement  of  men. 

The  Sanderson  mine,  a  new  discovery,  also  near  Railroad  Flat,  has  paid  exceedingly 
▼ell  from  the  commencement. 

The  Wolverine  is  showing  good  results,  and  the  proprietors  are  erecting  a  mill, 
capable  of  enlargement  to  10  stamps. 

Operations  on  the  Poor  Man  are  suspended,  for  reasons  known  only  to  its  owners. 
United  States  patents  have  been  applied  for  on  the  Wolverine  and  the  Poor  Man. 

The  San  Bmno,  near  Mosquito  Gulch,  is  consideied  among  the  permanent  mines  of 
the  coQDty. 

Tbe  Quartz  Glen,  near  Upper  Rich  Gulch,  has  been  re-opened  and  put  in  readiness  for 
working. 

Tbe  Hudson,  lately  sold  to  an  English  company,  located  four  miles  west  of  San  An- 
^Tta»j  is  in  a  flourishing  condition  ;  extensive  improvements  are  making,  and  applica- 
tion for  United  States  patent  pending.    A  mill  is  erecting. 

^'ork  on  the  Emjiire  Chief,  near  San  Andreas,  has  been  pushed  considerably  this 
year. 

The  Union  Gold-Mining  claim,  three  miles  south  of  San  Andreas,  is  considered  a  good 
mine,  and  coostantly  worked  on  a  small  scale. 

Scriiard's  claim,  near  San  Andreas,  has  been  rc-opened  with  good  prospects. 

The  Madeira,  near  £1  Dorado,  is  considered  a  pernicinent  mine,  and  is  constantly 
Worked.    A  new  mill  has  been  erected  on  the  premises. 

There  are  several  mines  at  the  SUeex)  Ranch,  a  few  miles  southeast  of  El  Dorado,  and 
a  nioall  quartz-mill. 

A  San  Francisco  company  has  purchased  the  Oramento,  Enchantress,  and  Sonth- 
^ank,  sitnated  about  two  miles  northeast  of  Murphy's,  and  is  working  tbein  to  good  ad- 
vantage.   A  20-8tamp  mill  has  been  built  witbiu  the  last  eighteen  months. 
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The  Bigbt  ^ower  and  WashiDgton,  near  the  last-mentioned  mines,  are  also  consid- 
ered permanent. 

The  Stickles  mine,  in  Angels  Camp,  is  a  well-prospected  mine,  and  is  considered 
among  the  permanent  and  paying  mines  of  the  county.  A  new  mill  is  in  course  of 
constrnction. 

The  Big  mine,  also  in  Angels,  is  considered  a  permanent  institution. 

List  of  quartz-milta  in  Calaveras  County ^  running  in  1872.    Reported  hy  Henry  F.  Terry. 


^ame  of  milL 


Heckendom 

Harris 

Woodhoaae . 


Hope 

I.aQy 

Vance  ... 

Thoas 

Hepburn 
Petticoat 


"Wolverine 

Whisky  Slide. 
Smitii'a 


Gwin's  

Alexander 
Lloyd 


Hudson... 
Madeira  . . 
Bl  Dorado 
Oramonto. 


Stickles 
BigMIU 


Location. 


Blue  Monotain. 


Sandy  Gulch. 


Clark's 

Lewis  Bros.  &  Co. . 


do 

do 

Mosquito  . . . 
West  Point.. 
RaUroadFlat 
, do 


Owner. 


Heckendorn  Min- 
in;.Ca 

A.  M.  Harris 

do 


Hope... 
A.  Lacy 


do 

Near  Bailroad  Flat 


do 

Whisky  Slide. 


Near  Mokelnmne 

Hill. 
Lower  Rich  Gulch 

do 

San  Andreas 


Near  San  Andreas 
Near  Kl  Dorado... 

do....f 

Oramento  mine . . . 


Angels 
do 


W.  HThoss... 
Hepburn  &,  Co 


W.V.Clark 

Lewis  Bros.  &,  Co. 

S.O.  Putnam 


Whisky  Slide  Min- 
ing Co. 
Smith 


Gwin  Mining  Co 

do 

Lloyd  Bros 


S.O.  Brown 

G.  Roderiein 

William  Irvin 

G.  H.  Cougdon  & 
Co. 

Stickles  A  Co 

Big  Mining  Co 


P. 

I 

Cfi 


8 


15 

5 

8 

5 

10 

15 


•  5 
5 

10 

10 


S4 
5 

20 

10 

5 

20 


% 

o 


Water . 

...do 

...  do 

.. .do  .... 
.^.do  — 

Steam  .. 

Water . . 

Stoam  .. 
. .  .do  .. . . 


.do 
.do 

.do 

.do 


5     Water 
40  '  Steam 


. .  do  . . 
Water 

. . . do  . . 

. .  .do  . . 
Steam 
.  do.. 


10     Water 
30  I.. .do 


Remarks. 


Run  three  months. 

Constantly. 

Idle  during  tlie  whole 

^ear. 
Nine  months. 
Eiffht  months. 
Idle ;  undergoing  repairs. 

Ten  months. 

Five  months ;  pay  re- 
cently struck  in  this 
mine. 

Seven  nioRtha. 

Idle  during  the  wboU 
year. 

Erecting;  a  promising 
enterprise. 

Three  months. 

Two  months. 

Eight  months. 
Idle  the  whole  year. 
Three  months  *craabing 

gravel. 
Erecting. 
Erecting. 

Idle  the  whole  year. 
Ten  mouths. 

On  mother-lode. 
On  mother  lode. 


AMADOB  COtJNTY. 


This  coanty  justly  ranks  a«  one  of  the  leading  qnartz-mining  coun- 
ties of  the  State.  There  are  within  its  limits  thirty-five  quartz-mills, 
with  an  aggregate  of  nearly  600  stamps.  The  most  extensive  mining 
enterprises  are  on  the  mother-lode,  in  the  vicinity  of  Jackson,  Sutter 
Greek,  and  Amador  City,  but  the  county  contains,  aside  from  these, 
numerous  valuable  ledges,  to  which  attention  has  been  attracted  dur- 
ing the  past  year.  At  no  period  in  the  history  of  mining  in  this  county 
has  the  prospect  been  more  cheerful  than  at  present,  and  it  is  ex- 
pected the  gold-yield  for  the  coming  year  will  greatly  exceed  that  of 
the  last. 

The  Pennsylvania,  Erie,  and  Original  Amador  mines,  near  Amador 
City,  have  been  purchased  by  English  capital.  From  the  admirably 
thorough  reports  upon  these  mines,  made  in  September  and  October, 
1872,  by  J.  D.  Hague,  M.  E.,  of  San  Francisco,  I  extract  and  condense 
the  following  descriptions : 

The  Penneylvania  is  an  old  mine,  having  been  worked  daring  a  nnmber  of  years  hy 
various  parties.  There  are  now  no  available  records  of  their  operations,  and  no  very 
definite  information  can  now  be  obtained  concern  ing  the  upper  portion  of  the  mine.  The 
mine  is  opened  by  a  single  shaft  which  is  said  to  be  located  about  300  feet  from  the  sonth 
boundary  of  the  property.    The  length  of  the  claim  is  stated  at  3,900  feet,  the  greater 
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portion,  therefore,  lying  Dortfa  of  the  present  works.    The  shaft  is  620  feet  deep,  and  is , 
sQok  on  the  dip  of  the  veins,  at  an  angle  of  about  45^. 

Above  the  «)26-foot  level  the  work  is  all  old,  and  is  dow  inaccessible.  The  vein,  as 
fleveloped  in  the  lower  works,  presents  the  following  features :  It  is  inclosed  in  granite. 
Its  course  is  a1x>ut  N.  55^  W.,  magnetic,  or  nearly  northwest  and  Southeast,  true. 
It  dips  to  the  northeast  at  an  angle  of  about  45<^.  Its  wails  are  vbrj  well  deiined^and 
n^nlar,  showing  good  indications  of  permanence.  The  width  of  the  vein  varies  from  2 
or  3  inches  to  alraut  2  feet.  It  is  said  to  have  been  about  3  feet  wide  in  some  of  the  stopes 
recently  worked  out;  but  the  widest  place  lust  now  visible  is  about  18  inches.  •  The 
Beam  is  filled  with  quartz,  usually  highly  charged  with  sulphurets,  generally  present- 
ujg  the  appearance  of  hign-ffrade  ore.  Free  gold  in  coarse  grains  is  frequently  visi- 
ble. The  proxK>rtion  of  sulphurets  appears  from  the  miUing-operations  of  the  last 
eight  months  to  be  between  5  and  6  per  cent. 

At  the  date  of  purchase  by  the  present  owners  the  mine  had  been  opened  to  the 
depth  of  250  feet ;  the  520-foot  level  has  since  been  driven  south  297  feet,  and  north 
iriO  feet  The  420-foot  level  is  240  feet  long  north  of  the  shaft,  and  251  feet  long  south  of 
the  shaft.  The  320-foot  level  is  272  feet  long  north,  and  125  feet  long  south  of  the 
shaft.  These  levels,  with  the  stopes  between  them,  are  hardly  sufficient  yet  to  afford 
a  definite  idea  of  the  extent  and  mode  of  distribution  of  the  pay-chutes,  but  there 
appear  to  be  coarses  of  good  and  barren  ground,  which,  so  far  as  yet  indicated,  dip 
from  north  to  south. 

Most  of  the  ground  now  opened  above  the  520-foot  level  has  been  stoped  out,  except- 
ing certain  portions  which  are  either  known  or  supposed  to  be  too  poor  to  pay.  North 
of  the  shaft  above  the  520-foot  level  there  is  a  block  of  ground  of  considerable  extent 
fitill  standing.  Some  trial-stopes  in  this  ground  have  been  made  without  very  satisfac- 
tory results ;  but  it  has  not  yet  been  thoroughly  tested,  and  it  remains  to  be  seen  whether 
or  Dot  it  may  be  mined  with  profit.  Some  portions  of  the  vein,  as  shown  in  the 
drift,  are  good-looking  but  small.  At  the  x>resent  moment  this  block  of  ground  is  be- 
Keved  to  be  the  only  reserve  above  the  520-foot  level  which  may  supply  ore  to  the  mill 
before  new  ground  is  opened,  either  in  depth  or  length.  It  appears  that  during  the 
first  half  of  the  present  y^ar,  while  the  stopes  above  tne520-south  ^ere  furnishing  good 
ore,  too  little  work  was  done  in  opening  new  ground  for  the  future.  The  result  is  that  it  is 
DOW  impossible  to  keep  the  mill  fully  supplied ;  and  shonld  the  ground  above  the  520- 
north  prove  to  be  too  poor  to  pay,  this  condition  of  affairs  is  likely  to  last  until  new 
resonrces  are  developed. 

The  vein  in  the  shaft  below  the  520foot  level  is  looking  well,  though  small ;  its 
^dth  varies  from  about  2^  inches  to  15  inches.  The  new  level  going  south  from  the 
bottom  of  the  shaft  shows  a  very  small  vein.  The  winze^75  feet  south  of  this  shaft 
was,  at  date  of  visit,  about  75  feet  deep.  The  average  width  of  the  quartz  was  about 
l^  inches,  and  much  of  it  appears  to  be  of  very  ffood  quality.  The  hope  and  reasona- 
ble expectations  are  that  when  the  drift  from  tlie  shaft  is  connected  with  this  winze 
and  extended  farther  to  the  south,  a  vein  of  paying  width  will  be  found,  and  thus  a 
block  of  good  ground  be  made  available  for  milhng.  The  ^prospects  for  the  future, 
therefore,  both  m  the  bottom  and  in  the  north  end  of  the  levels'  above,  are  enconra- 
^ng.  The  late  experience  of  the  mine  shows  that  the  vein,  though  small,  carries  rich  ore 
which  may  be  mined  at  a  cost  affording  a  handsomo  margin  of  profit.  From  the  com- 
mencement of  operations  by  the  present  owners  to  the  31st  of  August,  there  were,  ac- 
cording to  the  records  in  the  office  of  the  company,  2,047  tons  of  ore  mined,  and 
Vy^^  tons  of  ore  milled.    During  this  period  the  expenses  have  been  as  follows : 

Pormining $18,168  53 

FormiUing 4,316  47 

For  boliion-exponseSy  several  expenses,  and  expenses  on  gravel-claim 3, 216  27 

Making  a  total  of 25.701  27 

Binding  the  total  mining  and  milling  items  during  this  period  by  the  number  of 
tong  mined  and  milled,  the  cost  of  mining  is  s^owu  to  be  $8.88,  and  the  cost  of  milling 
|2.0d  per  ton ;  while  including  the  incidental  cost,  the  sum-total  of  expense,  (dimin- 
ifthbd  by  $1,300  expended  on  the  gravel-claim  and  not  chargeable  to'the  mine,)  divided 
by  the  namber  of  tons  treated,  shows  a  whole  cost  per  ton  of  $11.92.*  During  the 
P|enod  referred  to  the  total  bullion-product  is  shown  to  be  $56,955.26.  Of  this  sum 
W^M  was  derived  from  the  gravel-claim,  and  is  not  to  be  credited  to  the  quartz- 
nine;  this  deduction  being  made,  the  bullion-product  to  August  31  is  $55,965.32,  equal . 
to  ft  product  per  ton,  including  the  yield  of  free  gold  in  the  mill  and  the  sulphurets  sub- 
seqaently  obtained,  of  $26.95,  or  a  profit  of  about  $15  per  ton  of  ore. 

*  It  is  to  be  noted  that  this  sum  does  not  inclnde  the  expenses  of  the  San  Francieco 
uid  London  agencies.  Thia  snm  is  also  something  less  than  it  would  have  been  if  a 
<loe  proportion  of  prospecting  work  had  been  performed  durin^^  the  prosperous  months ; 
u^  tcsalt  being  now  that  the  costs,  per  ton,  must  apparently  incrollse. 
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The  mine  is  well  furnished  with  the  necessary  appliances  for  working.  The  shaft 
*  is  about  9  feet  lou>;r  by  4^  feet  wide  in  the  clear.  It  is  well  timbered  and  provided  with 
hoistinff  and  ladder  ways.  The  rock  is  hoisted  in  ca^s.  The  shaft  is  provided  with  two  6- 
iuch  lifting-pumps,  one  at  the  420-foot  level  and  the  other  at  the  520-foot  level.  Below 
that  point  the  pump  is  4  inches  in  dlametef.  The  rod,  bob,  and  other  working-appli- 
ances of  the  pump  are  apparently  in  good  condition,  and  will  probably  answer  the 
purpose  for  continued  sinking.  The  water  is  not  very  abundant.  The  pump  runs  on 
a  4- foot  stroke,  making  six  strokes  per  minute.  The  hoisting  and  pumping  machinery 
at  surface  comprises  two  engines,  each  10  inches  diameter  by  20  inches  stroke ;  one  for 
hoisting  and  the  other  for  pumping.  They  are  so  arranged  that  they  can  be  coupled 
together,  and  each  oue  aid  or  serve  as  substitute  for  the  other. 

The  mill  is  situated  near  the  shaft-house,  connected  witli  it  by  a  short  tram-road. 
There  is  ample  room  behind  the  batteries  for  an  ore-dump.  The  mill  has  8  stamps, 
weighing  about  750  pounds  each.  They  are  run  at  a  speed  of  about 60  blows  per  min- 
ute, and  drop  9  inches.  The  mill  is  old,  but  is  still  in  fair  working  order.  It  is  fur- 
nished with  the  usual  contrivances  for  saving  the  gold.  Amalgamation  is  effected  in  the 
battery  and  on  plates  outside.  The  ore,  auer  leaving  the  plates,  is  concentrated  in 
ties,  washed  upon  a  rocker  for  the  separation  of  the  sulphurets,  which  are  sent  to  the 
chlorinatiou-works  for  treatment,  while  the  mass  of  tailings  are  fui'ther  concentrated 
on  a  large  huddle.  The  sulphurets  have  an  average  value  of  about  $110  per  ton,  and 
their  treatment  costs  $22.50  per  ton.  This  gives  between  $85  and  $90  per  ton  net ;  and 
as  the  average  proportion  of  sulphurets  per  ton  of  ore  has  been  nearly  5i  per  cent., 
the  yield  of  gold  obtained  from  the  sulphurets  amounts  to  about  $4.50,  or  $5  per  tou  of 
ore.  The  huddle  is  worked  on  shares  by  tributois,  and  its  product  adds  somewhat  to 
the  yield  obtained  in  the  mill.  The  mill  is  driven  by  steam,  being  furnished  with  an 
engine  of  8  inches  diameter  of  cylinder  by  14  inches  stroke. 

Ihe  Erie  mine  is  near  the  summit-ridge  of  a  mountain -spur  between  the  north  fork 
and  the  south  fork  of  Poorman  Creek,  a  tributary  of  the  South  Tuba.  These  streams 
flow  in  a  general  direction  from  northeast  to  southwest.  The  mine  is  situated  on  the 
brow  of  the  hill  overlooking  their  confluence,  and  the  form  of  the  surface  is  such  that, 
the  course  of  the  lode  being  nearly  north  and  south,  the  ground  falls  off  st-eeply  in 
three  directions,  north,  south,  and  west;  while  to  the  northeast  it  rises  gradually 
toward  the  more  elevated  mountain-range.  The  streams  flow  in  deep  caQons,  probably 
over  1,000,  perhaps  1,500  feet  below  the  present  mine.  These  conditions  afl^rd  good 
opportunities  for  working  the  ground  by  means  of  adits  or  tunnels  driven  in  from 
below,  should  future  developments  sufficiently  assure  the  permanent  value  of  the  prop- 
erty. Just  to  the  eastward  of  the  present  works  the  ground  is  nearly  level  for  a  con- 
siderable distance,  giving  it  favorable  site  for  the  requisite  buildings,  hoisting- works, 
mill,  wood-yards,  and  other  appurtenances. 

.  The  mine  is  at  present  worked  through  a  single  shaft  upon  the  inclination  of  the 
vein,  or  about  07^  from  the  horizon.  The  shaft  is  said  to  be  near  the  center  pf  the 
property,  bat  is  near  the  south  end  of  its  developed  portion.  It  was  250  feet  deep  in 
September,  on  the  dip  of  the  vein.  At  80  feet  and  ICO  feet,  levels  have  been  driven 
between  200  and  300  feet  in  length  north,  and  over  100  feet  south.  Below  the  second, 
or  160-foot  level,  the  shaft  has  been  sunk  already  90  feet,  and  further  sinking  is  in  prog- 
ress to  open  a  new  level  100  feet  below  the  last. 

.  The  mine  has  been  worked  durhig  a  number  of  years,  and  by  several  different  par- 
ties, operating  generally  on  a  small  scale.  The  greater  portion  of  the  ground  above 
the  first  and  second  levels  north  of  the  shaft,  and  some  of  the  ground  south  of  the  shaft, 
have  been  already  sloped  out.  The  older  stopes  are  for  the  most  part  filled  up,  and  now 
inaccessible,  while  the  newer  stopes,  still  open,  show  the  vein  to  iK)8sess  the  following 
characteristics :  a  general  course  of  N.  20*^  W.  magnetic,  or  within  a  few  degrees  of  due 
N.  and  S.,  and  a  dip  67^  E.,  both  conformable  with  the  general  strike  and  inclination  of 
the  inclosing  slates.  The  slates  are  not  very  hard,  irregularly  laminated^  and  carry  many 
veins  and  intercalations  of  quartz.  The  width  of  the  vein  is  variable;  walls  not  very 
well  detined.  The  average  width  of  the  stopes  is  probably  about  15  feet.  A  recent 
stope  above  the  first  level,  south  of  the  shaft,  is  30  feet  wide  in  places.  This  lies 
entirely  west  of  the  shaft,  while  east  of  the  shaft,  20  feet  below  the  first  level,  a  cross- 
cut has  been  made  50  feet  to  the  eastward,  entirely  in  quartz.  The  mass  of  the  vein  is 
a  mixture  of  quartz  and  slate.  In  the  ^ound  now  standing  above  the  second  level, 
which  is  generaUy  poor,  the  quantity  ot  slate  seems  to  exceed  that  of  the  quartz.  Ita 
value  in  gold  cannot  be  very  closely  estimated  by  the  eye,  but  it  is  generally  of  a  low 
grade,  according  to  results  recently  obtained  in  the  mill.  The  proportion  of  sulphu- 
rets in  the  quartz  is  exceedingly  small.  Below  the  second  level,  both  in  the  shaft  and 
In  a  winze  which  is  now  being  sunk  about  100  feet  north,  the  quartz  is  better-looking, 
frequently  showing  free  gold. 

The  len^h  of  vein  proved  in  the  present  works  of  the  mine  is  about  290  feet 
on  the  firsf  level,  and  about  220  feet  on  the  second  level.  When  the  property  caiue 
into  the  hands  of  its  present  owners  all  the  work  lay  north  of  the  shaft.  The  first 
level  had  been  driven,  it  is  said,  240  feet  north,  at  which  point  the  vein  becomes  pinched. 
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This  lerel  is  now  impassable,  and  •the  groand  cannot  readily  be  examined.  Tho. 
secood  level,  at  the  date  referred  to,  had  also  been  driven  140  feet  north  in  the  vein, 
aud  at  that  distance  the  quartz  is  pinched  to  a  small  seam.  The  level  has  since  been 
carried  on  in  the  eastern  country-rock,  and,  at  a  point  abont  90  feet  beyond  a  cross- 
cot,  has  been  driven  westward,  cutting  what  appears  to  be  the  wall  of  the  vein,  but 
developing  thus  far  only  a  narrow  seam.  This  is  therefore  practically  the  north  end  of 
the  present  pay-chute,  though  the  vein  continues,  and  should  be  opened  out  by  drift- 
JDg  either  on  a  second  or  a  lower  level,  in  the  expectation  of  fmding  a  widening  out 
of  the  ledge,  and  thus  developing  a  greater  length  of  productive  ground. 

Uuder  the  new  management  both  levels,  the  80-foot  and  the  160-foot,  have  been 
driven  southward  from  the  shaft.  Both  passed  through  a  mass  of  mixed'  quartz  and 
6late,  which  afforded  a  low  yield  of  gold  by  milling.  At  about  45  feet  from  the  shaft, 
OQ  the  first  level,  the  quartz  abruptly  terminated,  having  been  apparently  cut  off  by 
a  dike;  and  on  the  second  level  the  same  dike  was  encountered  at  a  distance  of  7a 
feet  from  the  shaft.  This  dike  of  eruptive  rock  has  a  course  abont  N.  70°  W.  mag- 
netic, making  an  angle  of  about  5(P  with  the  course  of  the  vein.  Its  dip  is  south  at 
a  pretty  high  angle.  Its  width,  judging  from  developments  under  ground,  and  from 
appearances  ou  tide  snrface,  is  only  a  lew  feet.  Search  for  the  continuation  of  the 
vein  beyond  the  dike  has  not  yet  been  thoroughly  made.  Ou  both  levels  a  drift  has 
btrea  mn  on  the  coarse  of  the  dike,  but  not  in  the  regolar  country-rock  of  the  vein, 
lamnuable  to  say  with  certainty  whether  the  dike  has  occasioned  any  extensive 
faulting  or  displacement  of  the  vein,  but  such  does  not  appear  to  be  the  case  at  pres- 
ent ;  ao'l,  if  the  vein  is  continuous  beyond  the  dike,  it  will  probably  be  found  without 
much  trouble.  Whether  or  not  it  is  continuous  remains  to  be  proved.  The  dike  is 
therefore  the  present  southern  limit  of  the  proved  quartz-vein,  and  the  pinch  ou  the 
north,  already  described,  is  the  present  limit  in  that  direction. 

Between  these  limits  the  developed  ground  of  known  value  has  been,  as  already 
stated,  chiefly  stoped  out.  North  of  the  shaft,  above  and  along  the  entire  length  of 
the  first  level,  the  earlier  operators  of  the  mine  had  stoped  away  a  considerable  por- 
tion, leaving,  however,  a  large  reserve  between  these  stopes  and  the  snrface.  The 
prifsent  manager  has  raised  stopes  along  the  entire  line  of  this  reserve  for  perhaps 
10  ur  20  feet,  but,  unfortunately,  the  rock  yielded  so  poorly  in  the  mill  that  the  grouud 
was  snbseqaently  abandoned.  Between  tu«.  xirst  aud  second  levels  north  of  the  shal^ 
TFere  the  stopes  of  the  late  owners,  and  from  this  region  came  the  ore  which  mmle  an 
e.\ceUeDt  yield  during  the  six  months  previous  to  the  purchase  by  the  present  owners. 
Some  ground  in  this  block,  remaining  at  date  of  purchase,  has  since  been  stoped,  af- 
fording good  returns,  but  all  of  known  worth  in  this  portion  of  the  mine  has  now 
been  removed.  .  South  of  shaft  in  first  level  a  large  stopo  Sas  beeu  made  by  tho  pres- 
ent management.  It  extends  from  near  the  shaft  to  the  southern  limits  of  the  quartz, 
and  rises  as  high  toward  the  surface  as  it  is  prudent  to  go.  From  this  chamber,  which 
bas  a  width  of  20  or  30  feet,  probably  over  2,000,  perhaps  2,500,  tons  of  ore  have 
been  taken  and  tuilled,  hardly,  if  quite,  paying  the  costs  of  mining  and  milling. 

Below  this  stope,  between  the  first  and  second  levels,  the  ground  is  all  standing. 
Tbig  block  is  practically  the  only  known  reserve  of  uuprospected  or  unimproved  value 
above  the  second  level.  Should  it  be  no  richer  than  the  stope  Just  above  it  there 
vonld  hardly  be  profit  in  working  it,  but,  ns  the  vein  here  is  very  wide,  there  may 
powibly  be  found  a  better  seam  somewhere  between  the  walls  of  the  vein,  aud  in  this 
nope  it  should  be  prospected. 

The  present  condition  of  the  mine  may  be  briefly  summed  up  as  follows :  Thelongth 
of  known  vein,  limited  on  the  south  by  a  dike  and  on  the  north  by  a  pinch,  is  290  feet 
on  the  first  level,  and  220  feet  on  the  second,  diminishing  therefore  in  depth.  Above 
the  second  level,  between  these  limits,  all  the  quartz  that  is  now  believed  to  be  profit- 
able for  working  has  been  stoped  out,  though  large  reserves  of  low-grade  quartz  re- 
main, and  further  prospecting  may  show  some  portions  to  be  valuable.  The  hope  for 
tbc fntnre,  therefore,  lies  in  opening  new  ground  below  the  second  level,  and  in  ex-, 
tending  the  work  lougitndinaKy  with  the  purpose  of  opening  up  a  ^eater  length  of 
ore-ground.  The  sinking  now  in  progress  ^ives  most  satisfactory  indications  of  a  goo<l 
vein  and  profitable  quartz.  The  probabilities  are  that  the  shaft  and  winze  will  open 
a  block  of  very  good  milling-ore. 

The  hoisting  and  pumping  works  are  established  at  the  mouth  of  the  shaft,  which 
has  a  nearly  uniform  pitch  of  67^  from  the  horizon.  When  complete  its  dimensions 
▼ill  be  7  feet  by  14  feet  over  all,  timbered  up  with  square  timbers  in  three  compart- 
ments, each  about  5  feet  by  4  feet.  Two  of  these  are  designed  for  hoisting  and  one 
forpumpiDg.  The  rock  is  hoisted  in  iron  buckets,  slidiug  upon  guides.  The  shaft  is 
provided  with  an  8-iuch  lift-pump,  which  extends  to  tho  160-foot  level ;  and  there  is 
already  a  supply  of  pipe  to  reach  to  the  level  below.  The  mine  at  times  is  very  wet, 
and  of  late  the  woter  has  proved  a  cause  of  serious  delay  in  sinking,  as  the  means 
provided  for  its  removal  were  insufficient. 

The  hoisting  aud  pumping  machinery  is  driven  by  a  steam-engine,  14  inches  diame- 
ter of  cylinder,  which  also  drives  the  stamps ;  the  mill  and  hoisting-works  being  uu- 
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cler  one  roof.  This  ftiranii^ement,  tbongh  well  adapted  in  some  respeets  to  a  small 
scale  of  operations,  possesses  the  disadvantage  of  making  the  several  departments  of 
the  work  too  closely  dependent  upon  each  other.  If  the  pump  is  driven  at  the  most 
oflvantageons  speed  the  stamps  mn  too  slowly ;  and,-  if  an  accident  canses  a  stoppage  in 
one  department)  it  is  very  likely  to  delay  all  the  rest  of  the  work.  The  mill  has  10  stamps 
of  about  800  pounds  each.  Their  average  speed  is  from  64  to  70  9-inch  drops  per  minute, 
tlinngh  they  might  be  run  to  80  if  di8conneote<l  from  the  other  machinery.  Their  daty 
in  crnshiug  rock  varies,  but  may  average  2^  tons  per  day  per  head.  Amalgamation  is 
effected  in  the  battery  and  on  plates,  as  usual.  The  tailings  run  over  blankets  for  the 
accumulation  of  the  sulphurets,  but  these  form  an  inconsiderable  proportion  of  the 
ore.  The  costs  of  mining  and  milling  are  comparatively  low  under  the  advantages  de- 
rived from  working  a  large  vein  of  rather  soft  rock,  and  from  the  cheapness  of  foel, 
timber,  and  other  essential  materials.  Cord-wood  costs  from  $2.25  to  $2.50  per  cord. 
Labor  varies  from  $3  to  $3.50  per  day.  According  to  the  data  obtained  from  tbe  record 
of  operations,  the  total  amount  of  ore  mined  by  the 'present  company  up  to  August 
1  was  3,842  tons,  and  the  whole  mining  and  milling  cost  of  this,  including  all  pros- 
pecting and  dead  work,  was  $5.88  per  ton.  This  includes  also  bullion  and  general  ex- 
penses. The  average  cost  of  milling  alone,  during  this  jieiiod,  has  been  ^>oat  $1.50 
per  ton,  leaving  $4.3K  per  ton  for  all  other  current  costs.  As  the  prospecting  and  dead 
work  have  probably  been  somewhat  in  excessof  their  dae  proportion  under  ordinary  con- 
ditions, this  cost  may  be  regarded  as  a  safe  indication  for  the  future,  if  the  width, 
hardness,  and  ore-producing  capacity  of  the  vein  remain  about  as  they  have  been  in 
the  past. 

As  nearly  as  I  could  ascertain,  the  average  yield  of  the  rock  worked  by  .the  late  own- 
ers, during  the  five  or  six  months  prior  to  the  purchase  by  the  present  company,  was 
about  $10  per  ton.  All  or  nearly  ail  this  rock  came  from  between  the  first  and  second 
levels;  and,  at  the  time  of  the  transfer  of  the  property  there  was  a  small  pillar  re- 
maining of  similar  quality.  This  was  mixed,  by  the  present  superintendent,  with 
other  rack  in  the  mill  while  it  laAed ;  and,  during  the  six  or  seven  months  of  the 
present  year,  July  inclusive,  the  highest  month's  average  yield  has  been  $8.14  per  ton, 
and  the  lowest  $4.12.  The  total  receipts  for  this  penod,  divided  by  the  number  of 
tons  milled,  shows  an  average  yield  of  $5.84  per  ton  of  ore. 

There  would  be  but  small  hope  for  profitable  business  in  the  future  if  there  were  no 
prospect  of  increasing  the  yield  thus  far  obtained  by  the  present  owners.  There  is, 
however,  much  encouragement  in  the  appearance  of  the  ground  now  being  opened 
below  the  second  level.  Should  the  present  indications  be  found  to  fairly  represent 
the  character  of  the  quartz,  the  yield  should  be  brought  up  to  the  original  estimates, 
say  of  nine  or  ten  dollars  per  ton. 

This,  with  an  expense  of,  say,  $6  per  ton,  (or,  when  working  on  a  large  scale  and 
with  increased  faciUties,  a  still  lower  cost  than  this,)  would  leave  a  marginal  profit  of, 
stiy,  $3  per  ton  or  more.- 

The  so-called  East  Vein  has  lately  been  receiving  some  attention  in  the  way  of  ex- 
ploration. 

It  crops  out  boldly  about  300  feet  east  of  the  Erie  hoisting-shaft.  Its  croppings  can 
be  traced  for  a  long  distance ;  and  they  might  readily  be  assumed  to  belong  to  the  Erie 
if  not  careftilly  observed.  They  appear,  however,  to  indicate  a  parallel  vein,  which, 
so  far  as  snrface-croppings  show  its  character,  is  large  and  permanent.  Little  or  noth- 
ing is  yet  known  of  its  value.  Some  prospects  have  been  obtained  from  panning  the  rpck 
fVom  the  croppings.  At  present  a  pit  has  been  sunk  upon  it  from  the  surface,  and  on 
the  second  level  of  the  mine,  north  end,  a  cross-cut  is  being  run  through  the  country- 
rock  to  strike  it. 

The  Original  Amador  claim  covers  1,450  linear  feet,  while  the  underground  work- 
in|(S  extend  about  650  feet  iu  a  northwesterly  direction  from  the  south  boundary.  The 
mme  is  opened  by  three  shafts,  which  follow  nearly  the  dip  of  the  vein,  inclined,  say, 
at  from  40°  to  70°. 

The  southernmost  of  these  shafts,  68  feet  from  the  south  boundary,  175  feet  deep,  of 
small  dimensions,  was  used  by  the  oldest  workers  of  the  mine.  Of  late  it  has  been 
employed  as  a  pump-shaft,  a  steam-pump  being  established  at  the  bottom  of  it.  The 
middle  shaft  is  196  feet  northwest  from  the  last  mentioned,  and  48  feet  vertically 
above  it  on  the  hill,  356  feet  deep  on  the  vein,  and  is  the  main  working-shaft,  though 
in  poor  condition  for  extended  operations.  The  upper  shaft  is  about  133  feet  jparther 
north.  Its  mouth  is,  say,  17  feet  above  the  mouth  of  the  present  working-shaft.  It 
was  designed  and  partly  sunk  by  the  recent  ownersasa  new  working-shaft,  but  it  is  not 
yet  completed.  The  gronnd  has  been  excavated  from  the  surface  to  bottom  level  ot 
the  mine.  Tbe  gronnd  passed  through  by  these  shafts  has  been  opened  horizontally  by 
drifts  at  various  levels. 

The  vein  courses  northwest  and  southeast,  dips  from  40"  to  70^,  averaging,  perhaps, 
about  55°  E.  It  has  a  hard,  slaty  greenstone  as  a  hanging- wall ;  while  the  foot-wall  is 
a  somc-what  soft,  coal-black,  thinly  and  irregularly  laminated  slate  or  shale.  The  vein 
has  many  features  in  common  with  those  of  the  celebrated  Hay  ward,  Amador,  and  Key- 
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Btfme  nrineii.  The  last-named  mine  is  a  near  neighbor  on  the  south  of  the  Original  Am- 
atli*r.  The  vein  varies  in  width  from  1  or  2  feet  co  20,  and  perhaps  more.  It  preseuts 
tvo  characteristic  seams,  commonly  distinguished  as  the  hanging- wall  vein  and  the 
foot-wall  vein.    These  may  be  present  together  or  single. 

The  hanging- wall  vein  appears  to  be  nsnally  mnch  the  larger  of  the  two.  It  gener- 
ally consists  of  hard,  white  quartz,  frequently  mixed  with  much  greenstone,  and  some- 
times joined  to  the  greenstone  of  the  hanging- wall  rock,  without  any  gouge  or  well- 
defind  limit  between  them.  This  quartz  carries  some  iron  pyrites  or  sulphurets, 
usually  sparsely  distributed  in  spots  and  bunches,  not  often  in  seams.  The  general  ap- 
pearance of  the  hanging-wall  quartz  now  visible  is  of  that  low-grade  rock. 

'The  foot-wall  quartz  is  usually  a  narrower  vein,  inclosed  in  or  associated  with  the 
soft  black  slate.  It  shows  an  abundance  of  clefts  and  crevices,  in  which  are  seams  of 
sulpbarets,  and  sometimes  visible  free  gold.  So  far  as  known  it  has  always-been  much 
richer  than  the  hanging-wall  quartz,  and  in  the  old  works  was  stoped  out,  while  the 
hanging-wall  quartz  was  left,  the  latter  being  at  that  time  too  poor  to  pay.  As  already 
described,  this  foot-wall  quartz  may  be  associated  with  the  hanging- wall  quartz,  or  it 
may  form  isolated  bunches,  or  ohntes,  or  chimneys  in  the  foot-wail  slate. 

The  condition  of  the  mine  may  be  summed  up  as  follows: 

1.  In  the  portion  of  the  mine  south  of  the  middle  shaft,  and  above  the  third  level, 
there  remains  a  large  quantity  of  hanging- wall  quartz,  but  with  a  small  exception  all 
the  known  foot-wall  quartz  has  been  removed. 

2.  North  of  the  same  shaft,  and  above  the  same  level,  there  may  remain  good  ground, 
but  it  is  not  vet  proved. 

3.  Below  the  third  level,  and  south  of  the  middle  shaft,  the  vein  takes  an  easterly 
pitch  into  the  greenstone,  so  that  at  the  fourth  and  fifth  levels,  where  it  has  been 
reached  by  cross-cots,  there  is  a  mass  of  greenstone  50  feet  thick  intervening  between 
the  quartz  and  the  regular  foot-wall  slate.  This  greenstone  may  be  regarded  as  a 
'^  horse ;"  and  the  probability  is  that  in  greater  depth  it  may  disappear,  and  the  quartz 
return  again  to  Its  true  place  at  the  Junction  of  the  greenstone  and  foot-wall  slate. 
The  so-called  foot-wall  vein  is  almost  entirely  lacking  in  this  portion  of  the  mine  so 
hx  as  present  developments  show ;  and  the  hope  for  the  future  is,  that  when  the  bottom 
of  the  greenstone-horse  is  reached  the  coming  in  of  the  quartz  in  its  true  place  will 
afibrd  a  good  foot-wall  vein  of  pay-rock. 

4.  Below  the  third  level,  on  the  north  side,  of  the  shaft,  there  are  large  bodies  of 
quartz  opened,  of  which  the  greater  portion  stands  now  in  reserve.  Theexact  relation 
of  this  quartz  to  the  hanging-wall  vein  found  east  of  the -greenstone-horse,  further 
eouth,  is  not  yet  quite  clear.  It  remains  to  be  seen  whether  the  greenstone  pinches 
out,  and  the  two  veins  come  together  going  north.  The  indications  are  that  this  will 
take  plaee  in  depth,  since  the  foot- wall  slate  in  the  fifth  level  is  taking  a  flatter  pitch 
than  it  has  had  above.  Of  the  quartz  removed  from  this  gronnd  some  portions  nave 
betm  excellent  in  quality,  but  the  mass  of  it,  as  indicated  by  our  present  data,  is  of 
low  value. 

5.  I  have  made  no  careful  estimate  of  reserves  now  standing  in  the  mine,  since  the 
present  indications  are  that  only  a  small  portion  of  it,  if  any.  will  prove  to  be  worth 
Sloping ;  and  such  portion  or  portions  have  yet  to  be  determined  by  special  tests. 
The  quantity  of  quartz  is,  however,  not  in  question.  I  think  there  would  be  no  di  fa- 
culty in  supplying  the  mill  for  a  long  time  to  come  with  the  quartz  now  available ;  but 
the  quality  indicated  by  the  crushings,  so  far,  is  such  as  to  make  an  exact  estimate  of 
reserves  of  but  little  moment. 

The  yield  of  the  quartz  had  not  been  exactly  determined  by  mill-results  at  the  date  of 
my  visit,  as  no  complete  clean-up  had  been  made.  The  mill  had  made  a  continuous 
run  from  about  the  middle  of  July  until  the  last  of  Angnst,  crushing,  according  to  the 
records  at  the  mine,  2,347  tons  of  quartz.  The  yield  of  this  rock,  obtained  from  par- 
tial clean-ups,  Is  estimated  to  have  been  about  $4  per  ton. 

8ince  the  date  of  my  visit  the  olean-up  for  September  has  been  made.  The  value  of 
the  gold  is  not  exactly  determined  at  date  of  writing,  but  will  exceed  $8,400.  The 
amount  of  ore  crushed  was  about  1,300  tons,  equal  to  about  $6.50  per  ton.  The  aver- 
age product  thus  far  obtained  would  not  be  far  from  $5  per  ton. 

With  regard  to  this  yield  it  is  to  be  observed,  fiist,  that  the  difficulties  of  starting  a 
new  mill  and  of  obtaining  immediately  a  fair  percentage  of  the  value  of  the  ore,  are 
sometimes  so  great  that  it  would  be  unwise  to  base  any  conclusions  on  the  first  re- 
sults until  they  are  confirmed  by  longer  operation.  A  variable  and  sometimes  large 
amount  of  gold  must  be  absorbed  by  and  remain  upon  the  amalgamating-plates  of  a 
new  mill,  and  this  item  alone  may  considerably  diminish  the  amount  of  gold  obtained 
from  the  fiirst  run.  Thus  Mr.  Oliver  tells  me  that  in  the  case  of  the  new  Coulter  mill 
at  the  8ierra  Buttes  mine,  it  was  only  after  three  months'  running  that  the  yield  of  the 
rock  was  equal  to  that  crushed  in  the  other  two  mills  of  the  company,  at  work  on  sim- 
ilar ore.  During  the  first  month  the  difierence  was  $4  per  ton  ;  and  subsequently  the 
improvement  was  gradual,  until  the  yield  in  the  new  mill  was  finally  brought  up  to  the 
average  yield  in  the  others. 
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In  the  present  case  the  operations  of  the  mill  show  a  gradual  improvement.  That 
the  yield  of  the  ruck,  however,  will  fall  far  below  the  estimated  valae,aDd  probably 
below  the  working-costs,  is  too  clearly  indicated. 

Fnrther,  the  rock  thus  far  crushed  in  the  new  mill  has  come  chiefly  from  the  atopes 
opened  above  the  fifth  level.  Only  small  quantities  have  come  from  other  points 
in  the  mine.  None  had  yet  been  taken,  at  the  date  of  my  visit,  from  the  immediate 
vicinity  of  the  larger  of  the  two  stopes  that  furnished  the  rock  for  the  workine-tests 
made  by  the  recent  owners,  although  some  have  been  crushed  from  a  stope  not  far  be- 
low it.  I  think  it  quite  improbable  that  this  circumstance  will  furnish  the  reason  for 
a  lower  yield  than  was  expected,  for,  judging  of  the  rock  by  its  appearance,  that  which 
has  recently  been  crushed  Is  quite  as  good  as  that  which  remains  in  the  stope  referred 
to ;  but  it  stiU  remains  to  bo  determined  by  special  tests  whether  the  rock  so  far  crashed 
fairly  represents  the  average  value  of  the  quartz  now  available  in  the  mine,  or  whether 
there  are  any  portions  of  -the  mine  that  may  yield  a  higher  grade  of  ore. 

With  regard  to  the  wide  difference  between  this  yield  obtained  and  that  estimated, 
I  have*  but  a  simple  suggestion  to  offer,  in  effect,  that,  accepting  as  true  the  rex^orted 
milling  results  on  which  the  estimates  were  based,  it  is  probable,  in  the  light  of  our 
present  knowledge,  that  the  yield  of  the  higher-grade  rock  obtained  from  the  foot-wall 
chimney,  before  described,  unduly  raised  the  average  value  of  the  rock  obtained  from 
the  larger  stope  in  the  hanging-wall  quartz,  which  is  of  much  lower  grade. 

The  working-expenses  of  the  mine  during  July  and  August  are  set  forth  by  detailed 
statements  furnished  from  the  office.    The  mining-costs  are  as  follows : 

July.  Aagast. 

Officials .*..-.* :..-     $500  00  $.500  00 

Extracting  ore,  (labor  and  matcnals) 3,780  52  1,991  04 

Prospecting  and  dead  work 2,037  31  2,452  39 

General  woik 415  28  11  50 

Hoisting-works 519  00  431  85 

7,252  11      5,386  7d 

The  amount  of  ore  extracted  from  the  mine  in  July  was  602  tons,  and  in  Angnst, 
l,17d  tons.  Taking  the  figures  given  above,  the  total  mining-cost  (not  including  mill- 
ing) was,  in  July,  $6.71  per  ton,  and  in  August,  $6.13  per  ton.  The  amount  of  pros- 
pecting-work  applied  to  the  amount  of  ore  extracted,  was,  in  July,  $2.48,  and  in  August, 
$1.73  per  ton  ;  these  sums,  subtracted  from  the  foregoing,  leave  the  mining-costs,  pros- 
pecting deducted,  for  July,  $4.23,  and  for  August,  $4.40  per  ton.  It  is  to  be  observed 
that  the  present  unexpected  condition  of  affairs  has  induced  a  considerable  outlay  for 
prospecting ;  and  this,  when  applied  to  the  amount  of  ore  extracted,  considerably  in- 
creases the  mining-costs  per  ton.  The  cost  for  extraction,  moreover,  while  applied 
only  to  the  amount  of  ore  hoisted,  really  covers  the  cost  of  breaking  a  large  amount 
of  rock  remaining  in  the  mine,  and  yet  to  be  raised.  The  superintendent  estimates 
1,500  tons  as  broken  in  the  mine  and  ready  for  hoisting.  This,  of  course,  unduly  raises 
the  mining-cost  for  the  period  of  time  in  question. 

The  current  costs  of  working  will  depend  largely  upon  the  relation  which  the  outlay 
of  prospecting  and  dead  work  will  bear  to  the  cost  of  actnal  extraction.  If  the  quartz 
now  open  and  available  in  the  mine  were  to  bestopedout,  or  if  the  ground  to  be  opened 
in  future  should  present  as  favorable  conditions  for  working  as  that  now  opened,  the  ex- 
penses ought  not  to  exceed  much,  if  at  all,  the  estimates  made  at  the  time  of  the  pur- 
chase of  the  property,  say  $6  per  ton  for  mining  and  milling.  If,  however,  the  hang- 
ing-wall quartz  in  deeper  workings  should  remain  too  poor  to  pay,  and  the  work  in  the 
nnue  should  thus  be  restricted  to  what  might  be  found  of  the  narrower  seams  or 
smaller  chutes  of  foot- wall  quartz,  the  cost  of  working  must  necessarily  be  increa^ied. 

The  mine  is  at  present  furnished  with  hoisting-works  located  at  the  mouth  of  tbe 
middle  shaft.  These  comprise  an  engine,  12  inches  diameter  of  cylinder,  with  one 
steam-boiler  and  two  winding-reels.  Tbe  shaft  is  fitted  for  hoisting  with  two  iron 
buckets  of  l,000,pounds  capacity  each.  Tbe  shaft  is  m  rather  poor  condition,  having 
been  sunk  at  various  angles,  which  make  it  inconvenient  for  hoisting.  Tbe  water  is  rf - 
moved  from  the  south  shaft  by  means  of  a  steam-pump ;  from  the  bottom  of  tbe  mid- 
dle shaft  it  is  taken  out  by  a  bucket.  The  hoisting-works  at  the  middle  shaft  are  in- 
closed by  a  suitable  shaft-house  built  of  wood,  connected  with  which  is  a  smith's  shop. 
The  mill  is  located  between  tbe  middle  and  the  i^orth  shafts.  It  is  connected  with  the 
former  by  a  short  trestle-work,  so  that  the  cars  having  received  their  load  of  rock  from 
the  bucket  are  moved  into  the  mill  and  deliver  their  charge  at  the  rock-breaker.  The 
mill  is  furnished  with  one  rock-breaker,  which  prepares  tbe  rock  for  the  stamps.  There 
are  40  stamps,  each  said  to  weigh  750  pounds,  making  78  blow^s  per  minute,  dropping 
about  H  incues.  Judging  from  their  work  thus  far  their  capacity  will  be  about  a  ton 
and  a  half  per  head  per  day.  Amalgamation  is  effected  in  tbe  battery,  and  each  bat- 
tery is  provided  with  an  apron  or  table  covered  with  an  amalgan^ted-copper  plaie, 
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over  which  the  cnishecl  material  paases,  and  thoDce  on  to  blanket-tables  about  20 
feet  in  length.  The  blankets  are  washed  every  half  hour  and  the  accumulated  sul' 
pbaret«  and  concentrated  ore  are  ground  in  a  pan  for  six  hours.  That  which  passes 
away  from  the  blankets  escapes  from  the  mill,  and  is  subject  to  no  further  treatment. 
The  sQlphiiret«  having  been  gronnd  in  a  pan  are  reserved  for  further  concentration. 
Percnssion-tables  are  now  being  constructed  in  the  mills  for  their  treatment.  The 
operation  of  the  mill  appears  to  be  generally  satisfactory..  I  caused  a  series  of  assays 
to  be  made  of  the  tailings  escaping  from  the  mill*  The  results  varied  from  $2.50 
to  $3.26  per  ton.  This  value  might  perhaps  be  diminished  somewhat,  though  not 
much,  by  additional  appliances  for  saving  the  gold,  but  it  clearly  indicates  that  the 
dLfferenee  between  the  yield  expected  and  that  obtained  is  not  to  be  accounted  for  by 
imperfeet  milling. 

The  power  for  driving  the  mill  consists  of  a  steam-engine,  18  inches  diameter  of  cylin- 
der, by  42  inches  stroke.  Steam  is  furnished  by  two  boilers  set  separately  in  brick- 
work. This  machinery  appears  to  be  well  established  and  adapted  to  its  purpose.  It 
has  been  provided  under  the  new-  management,  as  the  turbine  originally  placed  in  the 
mill  proved  to  be  inefficient.  Since  the  mill  started  in  the  middle  of  July  the  steam- 
power  has  been  working  satisfactorily. 

The  costs  for  milling  in  July  were $1,594  7d 

And  in  August 3,601  69 

Making  a  total  of 5,196  47 

Tons. 

The  amount  of  ore  crushed  in  July  was 847 

Andin  Augnst 1,500 

OrinaU 2,347 

The  cost  per  ton  in  July,  therefore,  was Tl $1  88 

And  In  August 2  40 

Or  an  aTerageof 2  21 

• 

This  cost  may  be  decreased  if,  under  more  favorable  conditions  or  with  softer  rock, 
the  monthly  duty  of  the  mill  should  be  increased,  as  may  be  the  case. 

On  a  foregoing  page  the  total  costs  for  mining  in  August,  per  ton.  of  rock  ex- 
tracted, were  shown  to  be $6  13 

Deducting  the  cost  of  procipeeting  per  ton 1  73 

We  have  aa  ordinary  mining  cost 4  40 

Aj»  this  is  said  to  have  included  some  other  extraordinary  expenses  this  sum 
might  be  still  further  diminished,  and  we  may  probably  take  as  a  minimum 
coet  per  ton $3  75 

And  allowing  a  milling-cost  of 2  25 

We  have  as  a  minimum  of  working-expense  under  any  probable  conditions    6  00 
The  yield  per  ton  according  to  present  data  is 5  00 

And  this  leaves  a  net  loss  per  ton  of I  00 

In  the  same  vicinity  the  Keystone  has  yielded  from  $35,000  to  $40,000 
per  month  daring  the  greater  part  of  the  year. 

At  Plymoath,  the  Phoenix  mine  is  being  developed  into  one  of  the 
most  valnable  mines  in  the  county.  At  the  present  depth  of  the  main 
shaft,  500  feet,  the  ledge  has  attained  the  width  of  20  feet  withont  de- 
fining  its  full  extent,  and  the  whole  of  the  ledge  ranging  from  $10  to 
$100  per  t#n.  A  40-8tamp  mill  in  connection  with  the  mine  is  now  being 
erected  with  the  most  approved  appliances  for  saving  gold  and  sulphu- 
reta. 

The  Alpine,  a  continnatiou  of  the  Phoenix  on  the  north,  at  a  depth  of 
300  feet  is  taming  oat  excellent  rock,  and  gives  every  assurance  that  it 
is  a  valuable  mine. 


• 
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Near  Jackson,  the  Kennedy  is  fast  assuming  its  position  among  tlie 
most  valuable  mines  in  the  county;  the  average  yield  of  the  last  crush- 
ing reached  $24  per  ton,  and  the  rock  increases  in  value  and  quantity 
as  greater  depths  are  gained.  A  fine  shaft,  with  powerful  hoisting- 
works,  is  sinking  southwest  of  the  old  shaft,  to  strike  the  ledge  at  a 
depth  of  400  feet.  The  mill  is  running  constantly  from  rock  supplied 
through  the  old  shaft,  from  the  first  and  second  levels,  yielding  from 
$15,000  to  $20,000  per  month.  A  new  40- stamp  mill  will  be  erected 
early  in  1873. 

The  Amador,  Oneida,  and  other  mines  near  Sutter  Greek,  are  yielding 
large  returns.  The  former,  better  known  as  the  ''Hay ward"  mine,  has 
been  disincorporated  preparatory  to  its  transfer  to  English  purchasers. 
With  the  completion  of  the  Sutter  Ganal,  of  which  but  a  few  mil^^s  are 
now  unfinished,  the  expenses  of  milling  will  be  materially  reduced,  as 
it  will  yield  an  abundant  and  unfailing  water-supply  for  power  through- 
out the  year,  even  in  the  dryest  seasons.  ^ 

A  rich  discovery  was  made  recently  on  the  270-foot  level  of  the  Bunker 
Hill  mine,  extending  up  to  the  170-foot  level.  The  rock  is  well  charged 
with  free  gold,  and  very  rith  in  sulphurets,  paying  from  $50  to  $75  per 
ton. 

Work  on  the  Summit  mine  is  progressing,  and  the  main  shaft  has  been 
put  down  360  feet.  From  present  indications  the  lead  will  be  reached 
soon.  The  hoisting-works,  machinery,  and  in  fact  everything  about  the 
mine  is  new  and  first  quality. 

East  of  Jackson  is  the  Stateof  Mainemine,  which  as  far  as  theledgehas 
been  sunk  upon  gives  evidence  of  permanent  value.  A  fine  water-power 
mill  connected  with  the  mine  has  recently  been  completed. 

The  Marklee  mine,  situated  north  of  Volcano,  is  doing  better  from 
the  number  of  stamps  employed' than,  perhaps,  any  mine  in  the  county. 
The  Marklee,  and  other  mines  in  this  vicinity,  establish  the  fact  that 
rich  gold-bearing  ledges  exist  in  the  county  outside  of  the  Amador  belt. 

In  addition  to  the  quartz-resources  of  Amador  County,  it  contains  a 
large  area  of  unworked  placer-ground,  which  will  afford  profitable  em- 
ployment to  hundreds  of  men  as  soon  as  water  can  be  had.  The  great 
want  of  the  eonnty  is  water ;  but  this  will,  ere  long,  be  supplied  by  the 
completion  of  the  Sutter  Canal.  When  that  event  shall  take  place,  a 
new  impetus  will  be  given  to  every  industrial  pursuit  in  the  county,  be- 
sides opening  up  new  branches  of  labor  and  business,  adding  largely  to 
its  population  and  wealth. 

Mr.  Skidmore  informs  me  that,  out  of  thirty-two  circulars  and  mill- 
blanks  sent  to  Amador  County,  addressed  to  the  various  mine  owners 
and  superintendents,  not  one  reply  was  received,  and  no  blanks  were 
leturhed. 

EL  DORADO  COITNTY. 

This  county,  noted  as  the  locality  of  the  discovery  of  gold  in  Califor- 
nia, is  situated  between  the  Cosumnes  River  and  the  Middle  Fork  of  the 
American.  For  a  number  of  years  after  the  exhaustion  of  the  surface- 
placers,  the  decline  in  population  and  wealth  here  was  more  marked 
than  in  any  other  portion  of  the  gold-region.  In  1801-'62,  during  the 
wild  quartz-excitement  prevailing  in  the  State,  the  numerous  veins  ex- 
posed on  the  surface  attracted  the  attention  of  speculators,  who  formed 
incorporations  for  the  purpose  of  selling  the  stock  rather  than  for  the 
development  of  the  mines.  With  the  collapse  of  this  excitement,  El 
Dorado  acquired  an  unenviable  reputation  as  a  mining-field,  which  it 
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has  taken  years  to  outlive.  Within  the  past  two  years,  however,  atten- 
tion has  been  drawn  to  her  extensive  fields  of  anriterous  dirt,  her  peoti- 
liar  ^^ seam-diggings,^  and  her  rich  ledges  of  gold-bearing  qaartz.-  The 
resnlt  has  been  that  her  old-time  prosperity  is  retorning,  qaartzmines 
have  been  opened,  and  vast  enterprises  are  in  progress  for  the  purpose 
of  bringing  water  in  abundance  on  the  deposits  of  auriferous  ground 
which  extend  from  the  lava-capping  of  the  high  Sierras  to  the  vine-clad 
foot-hills  on  the  border  of  the  Sacramento  Valley.  Two  of  these,  of  more 
than  ordinary  magnitude,  will  be  briefly  noticed. 

The  California  Water  Company,  of  San  F/ancisco,  has  undertaken  a 
syst^n  of  works  for  the  supply  of  the  country  between  the  Middle  and 
South  Forks  of  the  American  River,-  at  a  cost  which  it  is  estimated  will 
not  be  less  than  $250,000.  From  a  system  of  lakes  and  of  natural 
streams  rising  on  the  western  slopes  of  the  Sierras,  at  an  elevation  ot 
6,000  feet  above  sea-level,  a  series  of  ditches,  flumes,  tunnels,  and  iron 
pipes  will  convey  4,000  to  5,000  inches  of  water  down  the  various  ridges 
through  the  auriferous  region  to  the  foot-hills  of  the  Sacramento  Valley, 
thus  supplying  an  area  of  about  two  hundred  and  forty  square  miles, 
the  greater  portion  of  which  contains  gravel  and  auriferous  dirt  in  pay- 
ing quantities.  The  entire  length  of  the  ditches,  flumes,  &c.,  will  not 
be  less  than  two  hundred  miles.  Where  practicable,  iron  pipe,  22  inches 
in  diameter,  made  from  No.  12  and  No.  16  iron,  will  be  used.  The  iron 
is  cut  in  ^-feet  plates,  bent  by  machinery  and  strongly  riveted. 
When  thus  prepared  in  18-feet  sections,  it  is  ready  for  use,  and  is  buried 
2  feet  deep  in  trenches  cut  for  the  purpose  along  the  line  of  the 
ridges  selected,  after  careful  surveys,  as  the  most  practicable  routes. 
At  one  point,  crossing  the  head  of  Greenwood  Valley,  one  continuous 
mile  of  this  main  pipe  will  be  laid,  overcoming  a  mean  depression  of  330 
teet  in  crossing  the  valley.  By  the  use  of  extensive  reservoirs  and  high 
dams  near  the  supply-head,  the  water  will  be  rendered  available 
throughout  the  entire  year,  even  in  the  driest  seasons.  This  company 
owns  large  and  valuable  mining-interests  also. 

The  Mount  Gregory  Water  Company  is  engaged  in  a  like  undertak- 
ing, but  of  less  magnitude.  Its  operations  are  fully  described  in  Mr. 
Fairchild's  paper,  given  below.  It  is  believed  that  all  the  water  fur- 
nished by  both  companies  will  be  in  demand  within  a  few  years.  The 
contemplated  water-rates  will  be  10  cents  tor  ten  hours,  per  miners' 
inch. 

The  lower  portion  of  the  county  (from  the  valley  to  an  elevation  of 
3,000  feet)  is  traversed  from  north  to  south  by  several  distinct  belts  of 
auriferous  ground,  generally  running  in  ridges  between  the  Middle 
Foi^  and  the  South  Fork  of  the  American.  These  belts  are  respect- 
ively ten  or  twelve  miles  in  length,  and  from  one  to  two  miles  in  wi(ith, 
with  strips  of  non-auriferous  ground  lying  between  them.  The  general 
appearance  of  the  gold-bearing  portions  of  the  country  difiers  from  that 
of  the  country  (in  Placer  County)  north  of  the  Middle  Fork ;  here  there 
exist  little  or  no  cemented  gravel  and  no  indications  of  channels  or 
*'dead  rivers.''  The  "channels"  of  Placer  County  probably  entered 
the  county  higher  up,  in  the  region  described  by  Mr.  Fairchild,  and  the 
distribution  of  gold  in  the  lower  x>ortion  is  probably  owing  to  the  distri- 
bution of  the  contents  of  these  higher  channels..  These  belts  or  ridges  are 
underlaid  by  vertically-tilted  slates,  sometimes  highly  metamorphosed, 
permeated  in  all  directions  by  seamsandsmallintercalatedveinsof  quartz, 
and  heavy  "  reefs"  of  siliceous  sands.  This  strange  foMation  constitutes 
the  *^  seam-diggings,"  the  most  interesting  features  of  which  are  expose^l 
at  Georgia  Slide  and  Spanish  Dry  Diggings.    The  seams  run  in  all 
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directions,  sometimes  nniting  and  again  scattering,  bat  not  giving 
promise  of  uniting  in  compact  ledges,  though  such  is  the  populai 
theory  of  the  miner.  They  probably  continue  in  this  form  as  far  down 
as  the  fractures  in  the  slate  have  x>erraitted  the  process  of  infiltration 
This  formation  is  worked  most  advantageously  by  the  hydraulic  process, 
assisted  by  blasting  and  picking.  The  gold  does  not  seem  to  have  been 
precipitated  in  the  seams  in  the  same  way,  as  in  quartz-ledges,  but 
rather  to  have  been  brought  in  by  the  water  when  the  seams  were  filled 
by  infiltration.  It  is  therefore  generally  found  in  the  interstices  between 
the  quartz  and  slate,  and  \i^  readily  released  by  water,  though  in  some 
instances  small  mills  have  been  advantageously  employed  in  crushing 
the  quartz.  ' 

The  strong  ledges  of  this  part  of  the  county  are  on  the  borders  of  a 
belt  of  greenstone,  and  present  all  the  characteristics  of  regular  lodes. 
Of  this  cla8s  there  are  many  promising  mines,  bat  their  development  is 
so  limited  as  not  to  require  special  mention.  Only  a  few,  in  an  advanced 
stage  of  working,  will  be  noticed. 

The  Saint  Latcrence,  minej  justly  considered  one  of  the  most  valuable 
quartz-mines  in  California,  is  situated  in  Kelsey  district,  seven  mile*) 
south  of  Greorgetown,  and  is  the  property  of  H.  P.  McNevin,  J.  C 
Bateman,  and  David  Buell,  by  whom  it  was  purchased,  in  a  partially 
developed  condition,  a  few  years  since,  tor  $15,000.  At  that  time  but 
one  level  had  been  started,  and  the  rock  yielded  from  $10  to  $12  (ter 
ton.  At  the  time  of  the  purchase  much  ^^dead  work''  had  been  done 
on  a  tunnel,  which  the  owners,  who  were  poor  men,  were  unable  to 
complete.  Under  the  present  proprietors  this  tunnel  was  carried  on  a 
total  length  of  400  feet,  and  the  ledge  struck  at  a  depth  of  115  feet. 
The  tunnel  is  now  used  for  purposes  of  drainage,  and  forms  a  valuable 
adjunct  to  the  working  of  the  mine.  McNevin  &  Co.,  on  their  acquisi- 
tion of  the  property,  proceeded  vigorously  with  its  development,  by 
sinking  the  shaft,  with  such  encouraging  results  that  they  lelt  warranted 
in  purchasing  the  adjacent  ground,  and  acquired  further,  by  location,  a 
total  length  of  8,600  feet  of  ground.  Within  these  limits  it  is  reason- 
able to  suppose,  from  surface-development  at  various  points,  that  other 
chimneys  or  pay-zones  exist  besides  the  one  now  being  worked.  The 
sinking  of  the  shaft  was  attended  with  the  most  marked  success — ^the 
ledge  widening  from  2  feet,  at  a  depth  of  68  feet,  to  8  feet  6  inches,  at 
present  lowest  level  found,  400  feet  in  depth,  and  the  length  of  the  paying- 
zone  steadily  increasing  as  each  successive  level  was  opened.  At  first 
level,  115  feet  from  surtace,  the  pay -rock  extended  105  feet ;  200foot  level, 
143  feet;  300- foot  level,  210  feet  had  been  opened  in  October,  1872, 
without  limits  of  V>ayrock  being  reached — ^the  ledge  widening  toward 
the  south,  carrying  at  face  of  drift  8  feet  of  "  pay."  Since  then  the 
400-level  has  been  started,  and  main  shaft  carried  down  to  a  depth  of 
500  feet.  A  remarkable  feature  has  been  the  steady  increase  of  yield  of 
the  quartz,  from  $10  to  $12  per  ton  for  first  100  feet  to  $30  to  $35  per  ton 
between  the  third  level  and  bottom  of  shaft.  The  course  of  the  ledge 
is  nearly  north  and  south,  and  it/S  dip  45°  to  the  east.  The  foot-wall 
preserves  the  smoothness  and  polish  of  all  large  veins  in  this  formation, 
while  the  hanging- wall  is  not  so  regular,  A  strong  /'gouge"  ot 
black  taleose  slate,  often  6  or  8  inches  in  thickness,  accompanies  the 
hanging* wall,  greatly  facilitating  the  extraction  of  quartz.  The  coun- 
try-rock is  slate  and  greenstone ;  the  quartz,  of  the  blue,  laminated 
description,  rarely  shows  free  gold,  carries  about  1  per  cent,  of  sulphu- 
rets,  the  latter  yielding  from  $300  to  $500  per  ton  at  the  Nevada  City 
Chlorination- Works,  where  they  are  sent  for  treatment  pending  the 
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erection  of  suitable  works  at  the  mine.  The  mine  has  powerfnl  steam 
hoisting- works,  with  sufficient  power  to  open  the  ground  to  a  depth  ot 
IJXK)  feet.  The  incline,  12J  feet  in  width  by  ^  feet  in  height,  is  pro- 
vided with  double  track  and  improved  cars,  and  substantially  timbered 
throughout.  The  mill  has  four  batteries  of  5  stamps  each ;  weight  of 
stamps,  700  pounds^  drop,  8  inches^  power,  steam;  system  of  reduc- 
tion, amalgamation  in  battery,  copper  plates,  blanket- washing,  and  four 
Handy  concentrators ;  capacity,  30  tons  per  twenty -four  hours.  It  has 
been  ran  constantly  since  its  erection.  The  mine  is  nearly  free  from 
water,  and  is  worked  with  great  elK)nomy,  not^ore  than  thirty  miners 
being  employed  in  the  extraction  of  ore  and  the  sinking  of  shaft. 

The  C^arherg  mine  is  situated  about  ten  miles  north  of  the  Saint 
Lawrence^  and  is  supposed  by  some  to  be  on  the  same  ledge,  though  this 
will  remain  a  subject  of  doubt  until  demonstrated  by  further  develop- 
ment in  the  country  hetween  the  two  mines.  This  mine,  situated  on 
the  north  slope  of  a  range  overlooking  the  Middle  Fork  of  the  Ameri- 
can Biver,  about  1,000  feet  above  the  river,  was  discovered  and  located, 
in  1868,  by  John  A.  Oedarberg,  an  indefatigable  prospector,  who,  find- 
ing rich  float-rock  in  a  ravine,  near  the  river's  banks,  followed  it  up 
the  mountain-side  until  he  discovered  the  croppings  of  the  ledge.  The 
most  remarkable  feature  of  the  mine  has  been  its  enormous  product  ot 
singularly  rich  specimens  of  foliated  gold.*  This  character  of  rock  is 
found  on  the  hanging-wall  in  a  seam  varying  in  thickness  irom  2  to  4 
inches,  and  has  so  far  continued  in  depth  to  lowest  workings,  and«  in 
length  as  far  as  the  levels  are  opened.  The  mine  was  purchased  and 
incorporated  in  187^  the  purchase-pnce  being  $12,000,  a  sum  evidently 
far  below  its  value.  During  the  last  quarter  of  1872  it  has  paid  the 
present  owners  $36,000  in  dividends,  with  every  prospect  of  a  large  and 
continuous  yield  for  1873.  The  gold-bearing  quartz,  from  which  these 
large  dividends  have  been  mainly  paid,  is  crushed  in  a  hand-mortar,  or 
is  sold  intact  as  specimens ;  but  the  company,  on  running  a  tunnel  to 
strike  the  ledge  below  the  croppings,  cut  five  separate,  well-defined 
veins  of  low-grade  quartz,  separated  by  sulphureted  slates,  which  in- 
daced  them  to  put  up  a  10  stamp  mill.  The  hanging- wall  is  defined  but 
irregular,  dipping  about  70^  B.  The  course,  as  of  all  veins  in  the 
county^  is  nearly  north  and  south,  and  the  formations  greenstone  and 
slate.  At  the  close  of  1872  no  levels  had  been  run  below  100  feet  from 
surface,  but  a  permanent  shaft  with  hoisting-works  was  sinking  for 
deep  work.  It  is  expected  that  the  veins  cut  in  the  tunnel  will  unito 
on  the  hanging- wall  to  a  strong  ledge,  though  perhaps  the  peculiar  rich 
seam  which  gave  the  mine  its  notoriety  may  be  shut  off. 

The  Sliger  mine,  also  noted  for  the  richness  and  amount  of  its  '^  speci* 
men "  rock,  is  about  one  mile  north  of  the  Cedarberg,  on  the  same 
course,  though  lower  down  and  nearer  the  river.  This  ledge  was  dis- 
covered in  1864,  and  is  the  property  of  practical  men,  who,  profiting  by 
the  experience  of  the  former  owners  of  the  Saint  Lawrence  and  Cedar- 
berg, do  not  intend  that  it  shall  pass  from  their  hands  for  a  mere  pit- 
tance. 'They  are  said  to  have  refused  $100,000  for  it.  A  tunnel  has 
been  started  which,  at  400  feet,  will  strike  the  ledge  200  feet  below  the 
croppings.  The  gold  here  is  of  a  different  character,  from  that  of  the 
Cedfirben  ,  and  may  be  characterized  as  "  grain"  gold  to  distinguish  it 
firom  the  "  leaf-like  production  of  the  latter.  It  is  also  more  generally 
diffused  throughout  the  rock,  and  occurs  in  wider  streaks.  The  led^e 
has  an  average  width  of  5  feet,  though  occasionally  ^<  pinching,"  when 

*  A  collection  of  tbeee  wanesbibited  last  winter  in  the  Capitol  at  Wasbington.— R.  W.  B. 
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the  rock  becomes  richer.  The  quartz  has  a  more  bluish  color,  and  is 
lauiiiiated  in  ribbon-like  bauds.  The  average  quartz,  not  of  the  ''  spe- 
cimen "  character,  is  also  of  better  appearance,  and  will  probably  pay 
a  large  profit  for  reduction.  The  company  owns  a  5'Stamp  mill,  bat 
which  is  entirely  inadequate  for  their  purposes,  and  will  be  replaced  by 
new  and  improved  machinery  on  the  completion  of  the  tunnel.  Mean- 
while, as  in  the  case  of  the  Gedarberg,  the  specimen  rock  is  reduced 
by  hand,  sold  to  Jewelers  as  ornaments,  or  sent  to  the  refining-works  at 
San  Francisco,  where  its  value  is  determined  by  specific  gravity.  A 
shaft  is  sinking  to  connect  with,  the*  tunnel  and  with  a  prospecting- 
tunnel  run  nearer  the  surVace,  on  the  ledge. 

Between  the  two  last-named  mines  are  several  others  of  less  note, 
but  of  great  promise,  and  apparently''  on  the  same  ledge.  Ampng  these 
the  Atlantic  and  Pacific  has  made  the  greatest  development,  having 
attained  a  depth  of  130  feet. 

I  am  indebted  to  Mr.  M.  D.  Fairchild,  of  Georgetown,  for  the  material 
of  the  following  interesting  description  of  the  northern  and  eastern  por- 
tions of  this  county,  and  for  some  remarks  on  the  southeastern  part  ot 
Placer  County. 

The  portions  of  El  Dorado  County  spoken  of  lie  between  the  Middle 
and  South  Forks  of  the  American  Kiver,  and  include  the  townships  of 
Greenwood,  Kelsey,  and  Georgetown,  and  the  villages  of  Georgetown, 
(the  largest,)  Greenwood,  Centerville,  Saint  Lawrenceburgh,  Spanish 
Drj^  Diggings,  Johntown,  Volcanoville,  Kelsey,  and  others  of  lesser  note, 
comprising  an  area  of  not  less  than  one  hundred  square  miles.  This  ter- 
ritory is  in  close  proximity  to  Coloma,  the  site  of  the  old  Sutter  mill, 
where  Marshall  made  his'  celebrated  discovery  of  gold,  and,  in  conse- 
quence, it  was  early  populated,  and  made,  for  a  time,  so  productive  a 
mining-field  as  to  gain  for  £1  Dorado  the  distinction  of  being  the  second 
county  of  the  State.  About  1855-'D6,  two  small  ditches  were  constructed, 
the  capacity  of  one  being,  perhaps,  300  inches,  and  of  the  other  500,  by 
which  the  mines  were  supplied  with  water.  Of  course  this  amount  was 
only  snfi&cient  to  conduct  mining  operations  upon  a  primitive  basis,  and 
as  a  consequence  the  population  has  dwindled  in  proportion  as  the  shal- 
low placers  have  become  exhausted.  As  the  people  left  this  region, 
stockholder  aft^r  stockholder  in  the  ditches  above  mentioned  disposed 
of  his  interest  therein,  until  the  principal  ownership  was  vested  in  a 
single  individual.  Much  complaint  has  been  made  of  the  policy  pursued 
by  him,  into  which  it  is  not  necessary  to  enter  here.  It  is  enough  to  say 
that  the  gold  product  dwindled  to  a  nominal  sum,  and  that,  in  the  very 
center  of  an  extensive  and  promising  mining-region,  the  ditches  were 
allowed  to  get  out  of  repair,  and  the  water  so  much  needed,  abundant 
at  the  source  of  supply,  was  allowed  to  flow  past  the  placers,  undirected 
and  unused.  Other  water-projects  were  discouraged  by  fears  of  litiga- 
tion ;  and  the  franchise  thus  held,  instead  of  being  a  public  benefit,  as 
all  canal  systems  really  should  be,  degenerated  into  a  public  nuisance. 
But  within  the  past  year  this  has  been  changed.  The  old  ditch  property 
has  passed  into  other  hands;  a  new  and  capacious  canal  has  b^en  com- 
pleted by  a  new  company,  monopoly  no  longer  holds  swaj' ,  and  a  pros> 
perous  era  is  dawning.  The  principal  owner  of  the  old  canals  disponed 
of  his  right  for  $185,000  to  the  Pilot  Creek- Water  Company,  of  San 
Francisco,  which  has,  during  the  past  year,  been  energetically  recon- 
structing the  property  purchased,  enlarging  the  capacity  of  the  main 
canal,  building  reservoirs,  &c. 

The  new  (Mount  Gregory)  company,  mentioned  in  a  preceding  pafje, 
has  a  ditch  below  that  of  the  Pilot  Creek  Water  Company,  and  reach- 
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mgj  at  present,  only  from  Pilot  Greek  to  Mount  Gregory  Eidge,  a  dis- 
tance of  thirteen  miles,  with  a  fall  of  about  11  feet  per  mile.  It  is  6  feet 
wide  at  the  top,, 4  at  the  bottom,  and  3  feet  deep.  The  company,  how- 
ever, is  engaged  now,  in  accordance  with  its  original  plan,  in  extending 
the  canal  from  Pilot  Creek  to  the  South  Fork  of  the  Middle  Fork  of  the 
American  Kiver,  a  distance  of  thirty  miles,  it  being  found  that  Pilot 
Creek  would  not  afford  a  full  head  for  a  ditch  of  that  capacity  for  more 
than  six  months  a  year.  Where  the  canal  taps  the  South  Fork  there  is 
an  abundance  of  water  the  year  round,  and  it  is  not  unlikely  that  the 
Mount  Gregory  Company  will  hereafter  increase  the  size  of  its  ditch.  At 
the  head  of  this  ditch  the  river  is  so  nearly  level  that  a  dam  60  feet  high 
will  create  in  the  bed  of  the  stream  a  lake  fully  one  mile  long  by  a  fourth 
to  three-fourths  of  a  mile  wide,  thus  furnishing  a  capacious  reservoir 
(should  one  be  needed)  lying  in  the  natural  outlet  to  an  immense  water- 
shed twenty  miles  in  length,  and  thus,  practically,' inexhaustible.  It  is 
thus  shown  that  the  dividing  ridge  between  the  Middle  and  South  Forks 
of  the  American  Biver  can  and  will  be  abundantly  supplied  with  water 
for  mining. 

The  largest  continuous  body  of  auriferous  drift  in  the  section  referred 
to  is  upon  Mount  Gregory  Bidge,  bordering  the  southern  bank  of  the 
Middle  Fork  of  the  American.  At  its  eastern  extremity  is  a  ridge 
known  as  Tunnel  Hill,  much  higher  than  the  surrounding  mountains, 
running  north  and  south,  and  cutting  in  twain  the  lateral  ^' divides^ 
running  west  from  the  main  Sierra.  Immediately  at  the  base  of  this 
hill  the  gravel-deposits  begin;  lateral  east  and  west  ridges  again  shoot 
out,  and  the  head  branches  of  many  streams,  as  Missouri  Canon,  Otter 
Creek,  Canon  Creek,  and  others,  are  formed  from  springs  issuing  from 
its  side. 

The  depth  of  the  drift  varies  from  a  few  feet  to  about  300,  and,  except 
where  it  is  quite  shallow  upon  the  exposed  points,  jutting  toward  the 
river  and  thecafions,  the  auriferous  strata  are  covered  with  a  heavy 
body  of  volcanic  mud,  the  ^^gray  cement"  of  the  miners.  The  width  of 
the  gravel-deposit  upon  Mount  Gregory  Bidge  is  about  three-fourths  of 
a  mile,  and  its  length  fully  six  miles.  This  vast  body  of  auriferous 
debris  is  comparatively  untouched.  At  intervals  it  has  been  prospected 
by  shafts  and  tunnels,  and  in  a  few  places  the  edges  have  been  tested 
by  the  primitive  hydraulic  operator,  with  scanty  water-supply.  These 
exploitations,  as  a  general  thing  made  years  ago,  when  the  price  of  both 
labor  and  water  was  high,  if  they  did  not  then  induce  extended  work- 
ings, have  so  exposed  the  strata  as  to  render  prospecting  quite  easy ; 
aud  tests  bave  determined  that  they  may  become  remunerative  under 
the  modem  hydraulic  treatment,  with  improved  appliances  and  ade- 
quate head  of  water.  Near  the  central  part  of  the  deposit  the  bank 
has  been  exposed  upon  both  sides  of  the  ridge.  Upon  the  southern  side, 
where  Missouri  Canon  affords  a  fine  depository  for  tailings,  the  claim  of 
MessrsBowmanft  Worthingham,  and  upon  the  northern  side  the  claims 
of  Bitters  &  Co.,  and  the  Mount  Gregory  Water  and  Mining  Company 
afford  the  best  exposures.  The  gold-bearing  earth  in  the  former  is  about 
50  feet  deep,  lying  in  two  strata  and  overlain  with  30  feet  of  volcanic 
mud.  An  area  of  bed-rock  has  here  been  uncovered,  about  50  by  100 
feet  Work  was  suspended  ^hree  years  ago  from  lack  of  water.  The 
average  yield  of  the  gravel  was  about  one  dollar  per  cubic  yard.  The 
gravel  is  mainly  quartz,  and  contains  many  l^ge,  smooth  bowlders,  of 
half  a  ton  weight.  The  claim  covers,  perhaps,  20  acres,  and  with  suffi- 
cient water  it  will  produce  a  large  amount  of  gold.  Adjoining  this  claim 
upon  the  west,  the  Mount  Gregory  Water  and  Mining  Company  has  a 
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continuous  body  of  ground,  similar  in  all  characteristics,  of  one  mile  in 
length.  Upon  this  side  of  the  channel  there  is  much  coarse  gold  in 
nuggets,  weighing  from  a  pennyweight  to  two  ounces.  . 

On  the  northern  side  of  the  ridge  the  bank  is  precipitous,  and  the 
Middle  Fork  of  the  American  here  finds  its  bed,  1,500  feet  below  the 
rim-rock  of  the  channel,  aftbrdiug  unequal  facilities  for  hydraulicking, 
.  the  arrangement  of  tail-sluices,  uuder-currents,  &c.  The  claim  of  Bit> 
lers  &  Co.,  of  2,500  feet,  and  that  of  the  Mount  Oregory  Water  and 
Mining  Company,  of  1,000  feet  frontage  on  the  river,  expose  in  slight 
workings  the  character  of  the  drift.  In  the  Bitters  ground  there  is  no 
exposure  of  more  than  40  feet,  but  the  gravel  is  all  gold-bearing,  the 
^^color"  being  obtained  in  nearly  each  panful  of  dirt  washed,  while  it 
has  not  been  worked  far  enough  toward  the  center  of  the  ridge  to  en- 
counter the  overlying  volcanic  stratum.  This  gravel  does  not  contain 
so  much  quartz  as  on  the  southern  side,  nor  are  the  bowlders  so  large. 
The  gold  occurs  in  minuter  particles.  The  material  is  not  hard  to  wash, 
and  would  melt  before  a  hydraulic  pipe  very  rapidly.  A  pressure  of 
nearly  400  feet  could  be  obtained  here;  but  only  a  very  small  head  has 
been  heretofore  employed.  The  bank,  at  its  greatest  depth,  must  be 
nearly  380  feet  deep;  it  is  shallow  only  upon  the  extreme  verge  of  the 
rim-rock.  Its  yield  per  cubic  yard  has  been  probably  about  40  cents. 
The  ground  adjoining  this  upon  the  west,  purchased  by  the  Mount 
Gregory  Water  and  Mining  Company,  was  worked  considerably,  many 
years  ago,  with  a  small  hydraulic  The  bank  exposed  shows  three  strata 
of  auriferous  gravel,  alternating  with  sedimentary  deposits  a  few  feet 
thick,  and  the  whole  overlain  with  volcanic  mud.  The  aggregate  thick- 
ness of  the  gold-bearing  strata  is  about  35  feet.  Though  the  portion 
exposed  is  not  as  easily  *' piped"  as  that  disclosed  on  the  face  of  the 
Bitters  claim,  it  is,  nevertheless,  not  invulnerable  against  attack  by 
hydniulic  force.  The  entire  body  of  gravel  ^'  prospects  to  the  pan,"  each 
panful  generally  yielding  several  good-sized  scales  of  gold,  besides  num- 
erous infinitesimal  particles.  It  will  probably  produce  nearly  GO  cents 
per  cubic  yard. 

Toward  the  west,  down  the  ridge,*  are  four  or  five  ^^  drift  "-claims — dig- 
gings which  properly  should  be  worked  by  hydraulic  power,  but  from 
which,  in  theabsenceof  water,  the  owners  are  constrained  to  extract  a  por- 
tion of  the  lower  stratum  of  gravel  and  wash  it  as  rain  occurs.  The  dirt 
so  drifted  out  and  washed  will  probably  average  $2  a  car-load,  the  box 
of  the  car  being  about  2^  feet  wide,  5  feet  long,  and  1^  feet  deep.  The 
most  extensively  worked  of  these  ^^  drift  "-claims  is  upon  the  extreme 
end  of  the  Mount  Qregory  Kidge  channel  at  its  embouchure  into  the 
Middle  Fork.  It  is  upon  a  knoll  called  Buckeye  Hill,  isolated  from  the 
main  channel  by  a  reef  of  serpentine  rock,  which  here  crosses  the 
country,  while  the  gravel-banks  have  mostly  been  precipitated  toward 
the  river  below,  leaving  an  intervening  crescent  of  smooth  rock.  There 
are,  perhaps,  40  acres  covered  by  this  gravel-deposit,  20  of  which  are  in- 
cluded in  the  claim  of  A.  W.  Flora  &  Brother.  These  gentlemen  have 
perseveringly  worked  here  for  many  years,  each  seasoa*  drifting  out 
what  <tirt  they  could  wash  with  the  sparse  amount  of  water  they  were 
able  to  procure,  and  w^tiug  for  a  time  when  a  regular  supply  would 
enable  them  to  operate  with  hydraulic  appHratus.  The  amount  of  dirt 
thus  drifted  and  washed  each  year  varies  from  1,000  to  1,500  car-loads, 
which  has  thus  far  prodqced«an  average  of  $2.50  per  load.  Their  sluic- 
ing capacity  is  not  great,  a  few  lengths  of  small  boxes  being  deemed  suf- 
ficient. Yet,  by  this  primitive,  and  undoubtedly  wasteful  method,  over 
$40,000  has  been  produced  from  the  chiim.    The  drift-channel  has  beea 
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prospected  950  feet  from  eaat  to  west  for  a  width  of  100  feet.  It  is  sup- 
posed to  be  at  least  200  feet  wider.  An  attempt  was  once  made  to 
hjdraalic  the  bank  with  40  inches  of  water.  That  was  in  the  better  days 
of  the  Pilot  Creek  ditch,  and  this  amount  of  water  (which,  later,  could  not 
be  obtained)  was  found  inadequate,  though  the  operation  was  remuner- 
ative to  the  miners.  By  this  hydraulic  operation,  the  bank  has  been 
exposed  on  the  west  to  the  depth  oi  130  feet,  showing  several  ;»trata  of 
gold-bearing  gravel,  alternating  with  sediment,  precisely  as  described 
above  in  the  claim  of  the  Mount  Gregory  Company,  adjoining  the  Bit- 
ters ground.  It  is  estimated  that  the  extreme  depth  of  the  deposit  in 
the  center  of  the  hill  is  240  feet  All  the  different  strata,  beside  the 
volcanic  mud  and  sedimentary  strata,  are  found  to  contain  gold  in  ap- 
preciable quantities,  but  the  lower  stratum  only  has  been  drifted  upon. 
This  has  been  exploited  with  reference  rather  to  the  convenience  and 
facility  of  handling  than  to  its  richness  or  the  pursuit  of  a  systematic 
method  of  mining.  The  gravel  has  been  taken  out  in  thickness  from  6 
to  15  feet  only.;  the  chambers  and  galleries  of  the  mine  still  exhibit*, 
above,  and  on  either  hand,  the  immense  bed  of  auriferous  dirt,  from  * 
every  panful  of  which  a  fine  "prospect"  can  be  washed.  In  1871,  from 
about  1,200  car-loads  of  dirt,  320  ounces  of  gold  were  cleaned  up.  In 
1872  the  value  of  the  gold  taken  out  exceeded  $3,000.  These  amounts 
represent  the  labor  of  two  or  three  men  who  are  doing  little  else  than; 
prospecting  the  ground,  and  who  work  but  a  small  portion  of  the  year. 

The  area  of  deep  gravel-mines  upon  Mount  Gregory  Bidge  is  not  less 
than  four  square  miles.  Upon  the  outer  edges  of  the  drift-channels  the 
shallow  placers  have  been  exceedingly  productive.  The  bed-rock  is 
metamorphic  slate,  through  which  run  many  quartz-seams  or  small 
veins,  some  of  which  are  rich  in  gold.  A  few  have  been  opened,  and  a 
lU-stamp  mill  is  now  running  upon  ore  taken  from  a  vein  near  Volcano- 
ville,  a  town  upon  the  ridge*  This  quartz-mine  is  owned  by  Messrs. 
McKusick,  Thomas  &  Jackson,  and  the  roQk  yields  about  $13  per  ton. 
Across  the  Middle  Fork  of  the  American  from  this  ridge  are  the  towns 
of  Michigan  Bluff,  Sarahsville,  and  Forest  Hill,  all  apparently  located 
npon  the  gravel- beds  of  the  same  age. 

At  the  eastern  extremity  of  Mount  Gregory  Bidge,  two  more  distinct 
gravel-cbannels,  comingfrom  the  south,  intersect  it  at  right  angles.  The 
first  of  these  is  perhaps  one  mile  square,  with  an  average  depth  of  about 
40  feet,  and  was  prospected  many  years  ago  with  both  tunnel  and  shaft } 
but  it  was  never  worked  to  any  extent,  being  situated  so  high  up  toward 
the  source  of  the  cations  through  which  it  finds  drainage  that  difficulty 
is  experienced  in  getting  the  required  fall  for  tailings.  Moreover,  the 
lack  of  water  previously  spoken  of  has  prevented  the  working  of  this 
ground.  It  can  be  opened  upon  the  Middle  Fork  hill-side  and  made  re- 
mnnerative,  as  the  gravel  almost  invariably  shows  gold  in  panning^  and 
some  that  has  been  drifted  out  in  several  localities  has  been  found  rich. 
But  the  most  extensive  of  these  drift-channels  is  one  which  intersects 
the  main  ridge  near  the  claim  of  Bowman  &  Worthingham.  Its  aver- 
age width  is  nearly  one  mile,  and  its  greatest  depth  about  200  feet.  In 
len^h  it  is  fully  three  miles.  There  are  several  openings  upon  it  where 
hydiaalicking  nx)on  a  small  scale  has  been  carried  on  many  years,  that 
is,  for  a  few  months  in  each  year,  when  water  could  be  obtained  by 
small  ditches  from  the  adjacent  canons.  It  crosses  three  branches  of 
Otter  Creek,  where  they  flow  through  deep  gorges,  upon  each  bank  of 
which  the  exposure  of  gravel  has  been  made.  The  bottom  stratum  is 
principally  quartz-gravel  and  sand,  in  some  places  covered  with  volcanic 
mnd,  and  in  others  denuded  of  all  but  a  few  feet  of  reddish  loam.    In 


52       MINES   AND  MINING  WEST  OF  THE   BOCKT  MOUNTAINS. 

some  of  the  openings  immense  bowlders  of  quartz  are  found,  washed 
smooth  as  any  pebble,  some  of  which  weigh  over  25  tons.  Large  nug- 
gets of  gold  are  found  occasionally  in  this  channel.  The  principal  open- 
ings upon  the  channel  are  near  the  center,  at  Kentucky  Flat,  tailing 
into  the  northern  branch  of  Otter  Greek,  and  upon  its  extreme  sonthern 
end,  at  Tipton  Hill,  where  the  sluices  tail  into  Bock  Creek,  a  tribntaiy 
of  the  South  Fork  of  the  American.  Fully  three  square  miles  are  covered 
by  this  deposit ;  and  its  gold-producing  capacity  can  be  judged  by  the 
following  statement  of  the  working  and  yield  of  the  claim  of  Schlein 
Brothers,  Tipton  Hill. 

This  claim  has  been  opened  for  a  number  of  years :  and  with  a  small 
head  of  water,  varying  from  20  to  100  inches,  a  rail  of  70  feet  for 
hydraulicking,  a  short ''  string"  of  small  sluices,  and  common  duck-hose, 
and  without  the  use  of  quicksilver,  it  has  produced  an  average  of  $6  per 
day  to  each  man  employed.  The  owners  of  this  claim  estimate  the 
length  of  this  drift-channel,  to  one  of  the  branches  of  Otter  Greek,  at 
8,000  feet,  and  its  width  at  800  to  1,600  feet  There  are  ample  facilities 
for  extensive  working ;  the  fall  for  tailings  is  good,  and  a  hydraulic 
pressure  of  300  feet  can  be  obtained  at  little  outlay. 

The  channel  from  Tipton  Hill,  intersecting  Mount  Gregory  Ridge  near 
its  eastern  extremity,  must  have  flowed,  if  the  ^^ancient-river"  theory  is 
correct,  from  south  to  north,  since  at  the  northern  end  the  rim-rock  is 
perhaps  100  feet  lower  than  at  the  southern.* 

Parallel  with  Mount  Gregory  Bidge  lies  the  divide  between  Otter 
Greek  and  Missouri  Ganon,  occupying  an  average  width  of  one  mile  and 
in  length  about  seven  miles,  the  greater  portion  of  which  is  covered 
with  auriferous  dritt.  Its  main  features  are  similar  to  those  described 
in  the  Mount  Gregory  region,  though  the  bottom  stratum  of  gravel  is 
generally  not  so  thick,  while  in  many  places  the  volcanic  mud  or 
^<  cement"  is  thicker  and  harder.  The  strata  above  the  bottom  have 
been  less  prospected.  The  bottom  stratum  has  in  the  main  been  ex- 
hausted by  drifting.  It  was  excessively  rich,  yielding  in  many  in- 
stances from  10  to  50  ounces  to  the  panful.  In  depth  the  drift  is  from 
10  to  300  feet,  but  the  small  water-supply  upon  the  ridge,  the  hardness 
of  the  stratum  next  to  be  attacked  if  work  is  continued,  and  the  general 
decay  of  the  section,  have  left  all  the  upper  layers  nearly  intact.  In 
some  localities  some  of  these  are  known  to  contain  gold  enough  to  war- 
rant hydraulic  working;  and  the  advent  of  water  will  lead  to  the  wash- 
ing away  of  much  of  this  ground,  the  facilities  for  tailings  being  excel- 
lent. Upon  this  divide  are  located  the  diggings  of  Gopher  Hill,  Dar- 
ling's, Harrison,  Gement  and  Bottle  Hills,  Mount  Galvary,  and  Jones'S 
Hill.  Large  amounts  of  gold  have  been  taken  firom  each  of  these  places. 
An  exceedingly  favorable  place  for  hydraulic  operations  is  Mount  Cal- 
vary, where  the  grave}  is  less  mixed  with  volcanic  d^hria  than  in  the 
other  localities  mentioned.  The  depth  of  gravel  averages  75  feet,  and 
covers  an  extent  of  perhaps  200  acres,  of  which  the  Mount  Gregory 
Water  and  Mining  Gompany  owns  an  undivided  one-half  of  160  and  G. 


*  *^  Perhaps  after  all/'  saya  Mr.  Faircbild,  "  there  may  not  have  existed  at  a  former 
period  any  ancient-river  system,  as  some  have  theoriz^.  To  t-he  writer  it  ia  quite  as 
evident  that  some  other  cause  than  streams  running  at  right  ansles  with  those  of  the 
present  day,  formed  the  immense  banks  of  drift  found  along  the  lower  Sierra.  Certuin 
It  is,  that  in  each  hill  containing  such  deposits  are  found  iiasins  deeper  than  the  sur- 
rounding rim,  with  seldom  a  natural  outlet  as  low  by  many  feet  as  is  the  center  of 
the  basin.  And  while  the  rock  of  the  center  shows  smoothness  from  attrition,  the  sur- 
rounding rim  18  quite  the  reverse,  being  rough  and  jagged.''  These  features  auggest 
to  his  mind  icebenra  and  glaciers  as  possible  agents.  (See  a  subsequent  chapter  on 
this  subject.)— B.  W.  B. 
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H.  Oalmes  tiie  remainder.  From  this  gravel-bank  prospects  of  5  cents 
to  the  pan  are  not  infreqoent.  In  a  few  years  the  gold-product  of  El 
Dorado  Connty  will  be  greatly  angmented  from  the.  divide  between 
Otter  and  OanonCreeks.  It  should  be  added  that  there  is  a  small  ditch 
DOW  ronntng  water  here ;  its  length  is  about  thirteen  miles ;  capacity 
aboat  50  inches ;  owners,  Barklage  Brothers. 

Upon  the  banks  of  the  Middle  Fork,  at  the  base  of  Mount  Gregory 
Ridge,  and  60  to  100  feet  above  the  bed  of  the  stream,  are  many  deep 
gravel-banks  which  pay  well.  That  of  Thomas  McOall  is  the  ihost  noted. 
Its  location  is  near  Gray  Eagle  Bar :  its  area  about  65  acres,  with  a 
depth  of  aboat  80  feet.  A  small  hyaraulic  is  operated  there  in  winter, 
the  water  for  which  is  obtained  from,  a  small,  steep  ravine  coming  down 
from  the  side  of  Mount  Gregory.  In  summer,  some  drifting  is  doue.  It 
will  probably  average  80  cents  per  cubic  yard,  and  is  a  valuable  claim. 

It  is  unnecessary  to  particularize  further.  This  drift-deposit  extends 
almost  continuously  for  a  distance  of  twelve  miles  east  and  west,  and 
bears  similar  general  charaet^istics.  Isolated  deposits,  of  a  few  acres 
each,  occasionally  occur  farther  to  the  westward,  one  being  located  aib 
Centerville,  near  Pilot  Hill,  in  which  are  found  heavy  quartz* bowlders, 
smoothly  washed.  A  number  of  these  have  been  found  containing  gold, 
from  one  of  whiph,  not  long  since,  over  $8,000  was  extracted. 

Almost  the  entire  remainder  of  this  region  not  covered  by  the  deep 
drift  is  occupied  by  shallow  placers,  much  worked,  but  not  exhausted. 
This  section  embraces  the  towns  of  Centerville,  Hogg's  Diggings,  John- 
town,  Kelsey,  Spanish  Dry  Diggings,  and  many  other  small  hamlets. 

l^urbughont  this  entire  section  have  been  opened,  to  a  limited  extent, 
mines  of  a  character  new  to  the  State,  although  they  may  not  be  strictly 
peculiar  to  the  region,  They  are  the  seam-diggings  already  alluded  to 
in  this  chapter.  For  a  width  of  many  miles  there  runs  north  and  south 
a  belt  of  metamorphic  slate,  soft  and  clayey,  seamed  with  countless 
quartz-veins,  varying  in  width  from  the  thickness  of  a  knife-blade  to 
^  bnlges"  of  many  feet,  many  of  them  being  gold-bearing.  Atmospheric 
action  and  other  causes  have  disintegrated  this  rock  and  oxidized  the 
snlphnrets  of  base  metals  it  contained,  leaving  the  royal  metal  free  in  its 
matrix,  and  as  easily  brought  by  the  placer-miner  upon  the  surface  as 
once  were  tiie  river-bars.  Some  of  these  seam-diggings  have  been 
worked  fix  years ;  a  few  of  them  have  been  opened  to  depths  varying 
firom  20  to  100  feet,  while  many  have  onlv  been  located,  prospected,  and 
held  for  the  ^*  good  time  coming"  when  there  will  be  no  lack  of  water. 
Several  of  these  mines,  where  water  could  be  procured  for  hydraulicking 
npon  a  limited  plan,  have  yielded  large  amounts  of  gold;  and  the  in- 
troduction of  a  plentiful  quantity  of  water  is  expected  to  render  this 
branch  of  mining  exceedingly  remunerative.  The  most  noted  claims  of 
this  character  are  Whiteside  &  Co.'s,  at  Grane^i  Gulch ;  Parsons's,  at 
Georgia  Slide ;  Hart  &  Cc's,  Jones's,  Beebe  &  Go.'s,  at  Jones's  Hill,  and 
Nagler  &  Go«'a,  at  Greenwood.  I  have  not  been  able  to  learn  the  pro- 
duct of  any  of  these  mines,  but  the  aggregate  every  season  must  be 
large.  The  shipment  of  gold  from  Georgetown,  which  is  the  principal 
commercial  town  of  the  eastern  extremi^  of  the  region  spoken  of,  dur- 
ing the  year  1871,  (as  obtained  from  Messrs.  Sornberger  &  Lane,)  by 
Wells,  Fargo  &  Cc's  express,  aggregated  $155,582.  During  1872,  the 
same  house  shipped  an  aggregate  of  $230,482  gold-dust,  as  follows : 
January,  $14,965 ;  February,  $13,895 ;  March,  $19,257 ;  April,  $25,445; 
Mav,  $19,400;  June,  $10,610;  July,  $20,015;  August,  $16,450;  Septem- 
ber, $29^;  October,  $18,850 ;  November,  $30,805 ;  December,  $11,250. 
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Liit  of  quartz-mUU  in  ISl  Ihrado  Countjf,  CaHfamia.    Btpartei  bjf  H,  J.  McKmtick  amd  J. 
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Note  to  precede  map  of  El  Dorado  atid  Placer  Counties. — ^The  boundary- 
line  between  these  counties,  not  specially  indicated  on  the  following  map, 
commences  on  the  west  with  the  Middle  Fork  of  American  Biver,  which 
it  follows  eastwar<l  along  the  South  Fork  of  the  Middle  Fork  and  the 
Bubicos  or  main  branch,  to  the  mouth  of  Salt  Cauou,  from  which  point 
the  line  continues  due  east  across  the  summit  of  the  Sierra, 


PLACER  COUNTY. 

This  county,  adjoining  El  Dorado  on  the  north,  (the  Middle  Fork  and 
South  Fork  of  Middle  Fork  of  American  Biver  being  the  boundary,)  con- 
tains an  area  of  about  eleven  hundred  square  miles,  a  large  proportion  of 
which  is  available  for  gravel  and  hydraulic  mining.  There  is  but  one  dis- 
trict in  which  quartz-mining  i^  carried  on  extensively  in  the  vicinity  of 
Auburn.  Outside  of  this  district  there  is  but  one  quartz-mine  of  impor- 
tance, the  Bising  Sun,  near  Golfax,  which  ha^  been  continuously  worked 
for  seveml  years,  with  profit  to  the  owners.  The  lower  part  of  the 
county  is  nearly  at  a  level  with  tide-water,  and  the  upper  end  is  high 
up  among  the  Sierras,  where  the  snow  sometimes  lies  the  year  round. 
This  being  the  case,  of  course  there  is  a  variety  of  climate,  the  weather 
being  mild  and  spring-like  in  the  western  part,  and  in  the  center,  while 
the  eastern  sections  are  buried  in  snow  and  swept  by  furious  storms. 
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It  is  traversed  from  south  to  north  by  one  of  the  most  extensive  «aa- 
riferoas  gravel-leads  in  California,  commencing  in  the  south,  at  Todd's 
Valley,  and  extending  northward  through  Yankee  Jim's,  Wisconsin 
Bill,  Iowa  Hill,  Indiana  Hill,  and  Gold  Knn.  The  channel  at  the  latter 
point  bears  northeast  to  Dutch  Flat,  makes  a  short  horseshoe  curve, 
and  tarns  directly  to  the  westward,  leaving  the  county  and  entering 
Nevada  County  at  Little  York.  The  wash- gravel  along  the  entire  chan- 
nel is  not  only  traceable,  but  pays  to  wash  by  hydraulic  process,  from 
one-half  to  three-quarters  of  a  niile  in  width  ;  the  channel  proper  being 
from  100  to  800  feet  in  width,  and  t^ie  dei)osit  from  75  to  500  feet  deep. 

The  county  is  cut  from  east  to  west  by  several  large  mountain- 
streams,  the  principal  of  which,  the  North  and  Middle  Forks  of  the 
American,  £lnd  their  tributaries,  have  eroded  canons  to  a  depth  of  nearly 
2,000  feet,  and  exposed  on  the  mountain-sides  the  rivers  of  a  former 
geological  age,  from  whose  beds  is  annually  obtained  a  large  proportion 
of  the  gold-yield  of  California.  It  is  unquestionably  from  the  disinte- 
gration and  erosion  of  these,  ancient  deposits,  cut  at  right  angles  by 
the  modern  streams,  that  the  latter  obtainea  the  gold  so  plentifully 
found  in  the  prosperous  days  of  river  and  bar  mining.  A  recent  writer 
says: 

The  Middle  Fork  of  the  Amerioan  River  has  earpaased  every  other  stream  in  the 
State  in  its  product  of  gold-dust.  It  was  observed  by  the  i)ioneer  miners  on  this 
river  that  they  always  found  their  best  pay  on  the  bars  situated  just  below  certain 
deep  eafions  that  made  into  it  from  the  north,  leaviifg  them  in  a  quandary  as  to  why 
the  bars  were  not  eqnaUy  enriched  by  these  natural  feeders  coming  in  from  the  south. 

This  problem  was  finally  solved  by  the  discovery  of  the  fact  that  these  northern 
branches  cut  a  broad  belt  of  auriferous  gravel  on  a  level  many  huudred  feet  above 
their  present  beds.  This  gravel  occupies  a  channel  which,  making  its  first  appearance 
on  the  divide  between  the  Middle  Fork  and  its  main  North  Branch,  in  the  neighbor- 
hood of  American  Hill,  runs  thence  in  a  generally  south-southwesterly  direction  for  a 
distance  of  about  fifty  miles,  where  it  disappears,  having  been  swept  away  by  the  . 
waters  of  the  Middle  Fork.  In  its  course  it  passes  successively  through  the  towns 
^nd  mining-camps  of  Last  Chance,  Deadwood,  Michigan  Blnfi^,  Bath,  Forest  Hill,  and 
Todd's  Valley,  all  famous  in  former  times  for  their  product  of  gold,  and  at  or  near 
some  of  which  many  rich  claims  are  still  being  worked. 

Id  many  places  this  ancient  channel  has  proved  rich.  Owing^  however,  to  its  being 
eonfined  between  high  walls  of  rim-rock,  its  successful- exploration  has  been  a  matter 
of  difficolty,  except  at  a  few  points.  Numerous  bed-rock  tunnels  have  been  run  a;b  a 
heavy  expenditnre  of  time  and  money;  but  nearly  all  of  them  proved -failures  in  con« 
Beqaence  of  their  being  driven  on  a  level  too  high  to  afford  effectual  drainage. 

Sections  of  this  channel  have  been  eroded  and  carried  off  by  the  North  Branch,  Vol- 
cano Rapine,  £1  Dorado  Cafion,  and  other  deep  gorges,  cutting  it  nearly  at  right  angles. 
To  this  destruction  of  several  sections  was  due  the  great  yield  of  the  bars  on  the  Mid- 
dle Fork.  At  the  points  where  it  has  been  cut  off,  the  stratum  of  gravel  is  often  so 
exposed  as  to  ipeatly  Deusilitate  the  work  of  its  extraction,  and  very  gratifying  results 
have  been  obtained  at  these  places.  Occasionally  the  channel  approaches  so  near  the 
cahon  of  the  Middle  Fork  as  to  leave  but  a  narrow  belt  of  rim-rock  between  them, 
thereby  enabling  the  miner  tQ  reach -the  auriferous  material  with  little  trouble.  Such 
was  the  case  at  nearly  all  the  localities  above  named,  which  became,  in  consequence, 
the  theaters  of  very  prosperous  mining-operations. 

This  auriferous  gravel-range  is'not  always  confined  to  a  single  channel,  but  separates 
in  places,  spreading  out  into  several  parallel  arms  or  branches ;  a  result  due,  no  doubt, 
to  overflows  of  the  ancient  stream  shifting  its  bed  or  foiming  new  channels.  Thus 
there  are  on  the  Last  Chance  divide  three  of  these  channels,  while  farther  down,  at 
Forest  Hill,  bnt  two  make  their  appearance.  A  portion  of  the  front  one  at  this  point, 
being  more  easily  reached,  has  been  partially  worked  out,  while  the  back  one  has 
been  left  almost  nntonched.  Where  there  is  bnt  a  single  channel  it  often  carries  about 
the  s«ne  amount  of  gold  as  is  elsewhere  found  distributed  throughout  the  several 
branches  into  which  it  may  be  divided. 

Among  the  nnmerons  companies  formed  for  the  purpose  of  prospect- 
ing and  working  at  great  depths  these  ancient  channels  is  the  Great 
Bine-Gravel  Mining  Compan}\    The  central  location  of  the  works  is  at 
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PiBkham  Hill,  some  two  and  a  half  miles  from  the  ranch  of  Peyton  Pow- 
ell, on  the  Forest  Hill  divide.  The  company  have  bonded  the  gravel- 
mining  claims  known  as  the  Bough  and  Beady  claii^s  of  Wiley  &  Co., 
the  Big  Channel  Company's  claims,  the  Wiley  &  Seifer  claims,  and  the 
Spring  Garden  claims  of  H.  S.  Bryan,  making  from  900  to  1,000  acres,  and 
extending  along  the  gravel-channel  of  an  old,  dead  river  some  two  miles, 
which  is  about  1,500  feet  between  the  rim-rocks,  as  determined  by  actual 
prospecting,  for  a  full  mile  and  a  half.  Many  tunnels  have  penetrated 
the  channel,  and  fonnd  good,  paying  gravel,  bnt  they  were  all  too  high 
to  drain  the  basin  or  permit  the  small  companies  to  fathom  the  bottom, 
Of  determine  the  depth  and  value  of  the  deposit  to  and  on  the  bed-rock. 
It  is  the  belief  of  old  miners  that  this  channel,  as  defined  by  the  rim- 
rock  which  has  been  cut  and  traced  for  the  above  distance;  is  the  bed 
of  one  of  the  dead  rivers  of  California.  At  one  point  on  this  ground  a 
shaft  has  been  sunk  160  feet  deep,  through  pay-streaks  of  gravel,  en- 
countering drift-wood  that  showed  plainly  that  it  is  the  bed  of  some  old 
river  of  greater  magnitude  than  any  of  the  living  streams  in  tliese 
mountains  of  to-day.  This  ground  the  company  proposes  to  draia  by 
the  aid  of  hoisting- works  and  pumps,  propelled  by  a  powerful  engine, 
or  at  least  to  run  an  incline  sliaft  to  the  bottom  from  the  end  of  the  tun- 
nel at  Pinkham  Hill,  and  determine  the  depth  and  character  of  the 
deposit  down  to  the  bed-rock.  The  pay*channel,  as  superficially  indi- 
cated by  limited  operations  in  numerous  shafts,  slopes,  &c.,  has  a  width 
of  1,600  feet  or  more.  Owing  to  its  depth  and  |>osition,  power  and  per- 
fect machinery  are  required  to  keep  it  free  from  water  and  prospect  to 
the  bottom  and  probably  richest  deposits. 

Another  similar  but  less  extensive  enterprise  is  being  prosecuted  a 
few  miles  farther  up  the  same  ridge.  A  San  Francisco  company  is  en- 
gaged in  sinking  a  shaft  at  Baker's  Banch  crossing  of  Volcano  Oaiion, 
for  which  purpose  heavy  machinery  has  recently  been  transported  to 
the  ground.  This  enterprise,  if  the  company  can  overcome  the  water- 
difficulty  and  reach  the  bottom,  will,  for  the  first  time,  test  the  main 
ridge  back  of  the  claims  at  Bath,  Michigan  Blufif. 

Nearly  the  whole  area  of  the  country  between  the  North  and  Middle 
Forks  of  the  American  is  auriferous,  but  its  development  has  been  re- 
tMxled  by  the  difficulty  of  bringing  sufficient  water  on  the  ground  to 
work  it  in  accordance  with  the  requirements  of  mmlern  hydraulic  min- 
ing, as  practiced  in  more  favored  localities.  The  magnificent  enter- 
prise of  Colonel  Yon  Schmidt  and  his  associates  has,  for  some  reason, 
been  abandoned,  temporarily  at  least,  and  no  other  project  now  in  con- 
templation will  have  more  than  a  local  efiect  on  the  development  of  the 
resources  of  this  divide.  As  a  general  rule,  the  method  of  drifting  and 
crushing  by  mills,  formerly  so  extensively  carried  on  near  Forest  Hill 
and  vicinity,  has  been  abandoned  with  a  view  to  working  out  tlie 
ground  by  hydraulic  process,  when  the  supply  of  water  will  permit; 
and,  until  then,  the  great  i-esonrces  of  this  part  of  Placer  County  will 
remain  undeveloped. 

Mr.  6.  W.  Beamer,  of  Auburn,  sends  the  following  communication 
relative  to  a  portion  of  this  country : 

There  is  in  operation  one  lO-etamp  qaartz-mill  (water-power)  on  the  divide  between 
the  North  and  Middle  Forks  of  American  Biver,  at  tbo  PoweU  and  Lee  mine.  Resnlttf 
from  oruBhiu^  very  good. 

Todd's  Valley  district  mines  are  mostly  owned  by  Pond  &.  Co.  They  bave  a  ditcb 
of  twenty  miles  in  lengthy  rnnniug  1/200  inches  of  water.  These  mines  pay  very  well. 
Forest  Hill  district  has  yielded  since  Ua  discovery  about  $16,000,000  of  gold-dast.  At 
this  time  there  is  bnt  little  doing,  on  account  of  scarcity  of  water.  None  of  these  mines 
bave  been  worked  farther  than  a  distanoe  of  1,600  feet  from  the  front.    They  have 
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yielded  as  well,  for  the  amooiit  of  work  done,  as  any  other  sraTel-mine  in  the  State. 
The  claims  are  from  4,000  to  5,000  feet  from  froot  to  rear.  They  frout  on  the  Middle 
Furk  of  the  American  River.  There  ia  but  one  ditch  in  the  district,  the  Miners'  Ditch, 
esrrying  1,800  inches  of  water. 

The  district  contains  1,200  acres  of  mtning^gronnd,  not  move  than  one-Beventh  of 
vhich  has  been  worked.  Most  of  the  miniog'done  here  has  been  tunpelinic.  At  pres- 
ent there  are  bnt  three  or  foor  claims  working,  as  the  1,800  inches  furnished  by  the 
ditch  are  not  more  than  enough  to  make  about  three  hydraulic  sluice-heads.  As  much 
as  1,000  inches  are  nsed  in  a  ringle  head,  when  it  can  be  had.  If  a  large  canal  could  be 
biongbt  here  this  wonld  be  one  of  the  best  districts  in  the  State.  This  gravel-deposit 
is  from  two  to  seven  miles  wide  and  thirty-five  miles  in  length,  and  probably  400  feet 
in  depth.    Where  it  cannot  be  sluiced  it  can  often  be  tunneled  with  profit. 

North  and  east  of  the  North  Fork  of  the  Ameriean  are  sitnated  the 
active  and  prosperans  distriets  of  Gold  Bud,  Datoh  Flat,  and  viciuity, 
freqaently  described  in  former  report»^  The  following  description  is 
eondenaed  from  the  reports  of  Mr.  L.  P.  McGarty,  published  in  the 
Mining  and  Scientific  Press  of  San  Francisco : 

*  The  Batch  Flat  Water  Company  is  among  the  most  important  of  its 
kind  in  the  State.  The  company's  ditches  consist  of  the  Placer  Gonnty 
Ganal,  thirty  miles  long,  and  Ganon  Greek  and  Little  Bear  River  Ditches^ 
about  thirty  miles  more,  including  other  ditches  leading  to  reservoirs^ 
all  of  which  center  at  Datoh  Flat  and  Gold  Ban,  and  have  a  capacity 
of  famishing  daily  5,500  inches  for  twenty-foar  hours^  ran.  This  com- 
pany owna  twelve  reservoirs,  the  largest  of  which  will  famish  the  above- 
mentioned  aoKmnt  of  water  for  one  week,  and  all  combined  will  famish 
thirty  days'  water  without  a  drop  ranning  into  them.  The  farthest  point 
in  an  -air-ltne  to  where  the  water  is  taken  up  for  these  ditches  is  twenty- 
five  miles  easterly. 

The  water  generally  la^  from  the  middle  of  December  to  the  mid- 
dle of  August,  or  fh>m  six  to  eight  months.  It  is  reduced  at  the  latter 
end  of  the  season,  from  August  to  December,  to  about  100  inches.  The 
company  is  at  present  disposing  of  from  3,500  inches  of  water  per  day 
up  to  their  full  capacity.  Prices  received  tor  the  same  are  nine  cents 
per  inch  for  12-hour  water,  or  fifteen  cents  for  24hoar  water.  The  meas- 
ure is  counted  from  the  center  of  the  issue  with  7-inch  pressure. 

lieaving  Little  York  and  going  €^«twarti,  the  first  claim  is  that  of  the 
Summit  Mining  Gompany,  situated  one  and  a  half  miles  west  by  south 
from  Dutch  Flat.  This  company's  possessions  cover  an  area  of  50  acres 
of  mining-ground,  and  100  more  of  timber-land,  all  of  which  is  covered 
by  United  States  .patent.  The  improvements  consist  of  one  and  a  half 
miieb  of  14-inch  pipe  and  600  feet  of  4-lbot  flume,  2  feet  deep,  with  five 
nnder-cnrrents ;  the  claim  is  better  located  for  using  the  latter  than  any 
other  on  the  flat;  working  two  of  Hoskiu's  Little  Giant  monitors, 
with  3|  and  4  inch  nozzles,  running  350  inches  of  water  under  175  feet 
pressure ;  125  feet  more  pressure  will  be  added  to  this  after  the  first  of 
next  month.  Four  hundred  feet  fall  is  had  from  their  flume  to  the 
lowest  under-current,  and  200  fieet  more  of  dump  is  obtained  from  there 
to  Bear  Biver,  where  the  tailings  fall.  This  claim  is  one  of  the  few 
that  is  being  cleaned  to  the  bed-rock. 

The  Dutch  Flat  Biue-Gravel  Gompany,  a  San  Francisco  incorporation, 
acquired  by  purchase,  during  the  year  1871,  the  ground  formerly  owned 
by  James  Taefif,  consisting  of  about  30  acres,  and  during  the  present  year 
proceeded  to  open  it  ou  a  scale  anparalleled  in  the  annals  of  hydraulic 
miuing.  Six  inch  and  eight-inch  Little  Giant  monitors  of  the  Hoskiu's 
patent  were  used,  running  through  the  pipes  from  1,000  to  1,200  inches 
of  water,  under  a  head  of  400  feet;  bnt  as  the  ground  was  opened  near 
the  aorface,  where  smaller  streams  wonld  have  been  quite  as  efifectivci 
the  yield  was  not  commensurate  with  the  expense,  and  operations  were 
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saspeDded.  When  again  opened  it  will  probably  be  by  a  bed-rock  tnn  nel, 
mo  from  Bear  Biver,  which  will  ^^  bottom "  the  claim.  The  bed-rock 
under  the  principal  portion  of  the  channel  in  this  claim  has  never  been 
reached,  but  the  known  depth  of  gravel  is  150  feet,  and  the  top  gravel 
is  2,000  feet  wide. 

Gold  Run,  fonr  miles  nearly  west  of  Dutch  Flat,  on  the  line  of  the 
Central  Pacific  Railroad,  contains  about  eight  hundred  inhabitants,  and 
is  one  of  the  busy  mining-towns  of  this  county.  Surrounding  the 
town  are  a  larger  number  of  paying  claims  now  working  than  at  any 
other  camp  in  the  county.  Beginning  at  the  most  southerly  of  these 
claims,  distant  one  and  a  half  miles  southeast  of  the  village,  is  the  Ce- 
ment Mill  Company.  The  company's  possessions  consist  of  a  bed  of 
hard  cement  1,6()0  by  400  feet,  and  9  feet  thick.  In  their  improvements 
is  comprised  an  8-stamp  mill,  run  by  water-power,  which  can  crush  about 
40  tons  per  day,  and  which  is  running  to  its  full  capacity.  The  average 
pay  is  about  $4  per  ton.  They  are  at  present  engaged  in  drifting  inr  a 
breast  100  feet  wide,  and  are  in  400  feet.  Benches  are  left  to  support 
the  mass  above,  and  but  very  little  timbering  is  done. 

The  Indiana  Hill  claim,  of  Jndd,  Brown  &  Miner,  is  a  very  extensive 
claim  of  about  40  acres,  situated  on  the  channeL  It  is  being  vigorously 
worked,  using  two  monitors,  running  500  inches  of  water. 

The  property  owned  by  the  Gold  Run  Hydn^ulic  Mining  Company,  lim- 
ited, was  formerly  known  as  the  '^  Cedar  claim,"  and  consists  of  about  37 
acres  in  the  heart  of  this  mining-section,  the  channel  running  the  entire 
length  of  it.  Adeeperdepositof  blue  gravel  is  found  here,  probably,  than 
at  any  other  point  on  this  celebrated  channel.  This  property  has  re- 
cently been  purchased  by  an  English  company  for  the  sum  of  $60,000. 
The  principal  office  is  in  London.  This  company  owns  no  ditches,  but 
purchases  water.  The  improvements  consist  of  about  1,400  feet  of 
tinme,  4  feet  wide  by  2  feet  deep,  blocked.the  entire  length.  The  flume 
has  a  grade  of  8  inches  to  12  feet.  They  also  have  1,500  feet  of  16-inch 
pipe  and  the  same  amount  of  llinch  pipe,  and  work  two  Little  Giant 
monitors  with  4  and  5  inch  nozzles,  using  500  inches  of  water  under  a 
pressure  of  240  feet.  The  present  working  is  at  least  125  feet  above 
bed-rock,  with  a  bank  of  gravel  above  and  facing  them,  215  feet  high. 
The  average  yield  for  thirty  days'  run  has  been  from  $6,000  to  $8,000. 

The  Gold  Run  mining-claim,  about  one  mile  east  of  Grold  Run  station, 
and  adjoining  the  above  on  the  northeast,  consists  of  40  acres  of  min- 
iug'ground  on  the  main  channel,  and  the  improvements  are  650  feet  of 
bed-rock  tunnel,  that  cost  $30  per  foot  to  construct ;  also  1,300  feet  of 
bed-rockflume,  (doubled  through  the  tunnel,)  4  feet  wide  by  2  feet  deep. 
They  bave*l,600  feet  of  30-inch  and  900  feet  of  16-inch  pipe,  and  work 
two  of  Hoskin'S  Little  Giant  monitors  of  3^  and  4  inch  nozzles,  lead 
pipes  11  inches  in  diameter,  carrying  640  inches  of  water  under  325  feet 
pressure.  The  bank  of  pay-gravel  at  present  facing  them  is  130  feet 
high  and  fully  150  feet  above  bed-rock.  Average  receipts  $6,000  per 
month. 

The  explorations  of  the  Indiana  Hill  Cement  Company,  before  alluded 
*  to,  have  demonstrated  the  richness  of  the  lower  or  bed-rock  strata  of 
this  channel.  A  tunnel  has  been  projected  and  surveyed,  from  a  point 
on  Caiion  Creek,  and  operations  commenced  with  a  view  to  the  opening 
of  the  claims  of  this  district.  The  deep  canon  of  the  North  Fork  of 
the  American,  nearly  2,000  feet  lower  than  the  bed-rock  of  the  ancient 
river,  afibrds  an  opportunity,  rarely  found  in  the  gold-region,  of  work- 
ing out  the  entire  gold  bearing  strata  of  the  ancient  channel,  the  North 
forming  a  receptacle  for  th^  tailings  from  above. 
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The  quartz-inteTest  of  this  county,  after  a  long  period  of  inactivity, 
is  ODce  more  assoiuing  some  prominence,  and  since  early  days  has  never 
looked  so  promising  as  now  Abandoned  mines  are  being  re-opened, 
and  in  many  instances  snecessfally  worked ;  and  new  discoveries  are 
made,  particularly  in  the  vicinity  of  Auburn. 

The  8olsic  mine,  recently  discovered,  has  a  shaft  down  150  feet,  show- 
ing a  vein  of  from  1  to  2  leet.  About  300  tons  of  ore  have  been  ex- 
tracted, which  has  yielded  an  average  of  830  per  ton.  The  country  is 
metamorphic  slate,  and  the  lode  is  well  defined  in  its  encasing-walls. 

The  Auburn  mine,  a  strong  vein  in  the  same  formation,  has,  at  a  depth 
of  175  feet,  a  fine  body  of  very  rich  ore.  The  lode  has  30  inches  aver- 
age thickness.  The  general  appearance  of  the  vein,  its  character  and 
surroundings,  are  sufficient  to  warrant  the  company  in  erecting  a  10- 
stamp  water-mill  on  the  premises,  which  is  now  under  contract 

For  the  foregoing  information  relative  to  quartz-mining  in  Auburn 
and  Ophir  districts  I  am  indebted  to  Mr.  G.  H.  Crossman. 

The  Greene  mine,  two  and  a  half  miles  east  of  Auburn,  has  acquired 
notoriety  from  its  persistent  yield  of  high-grade  rock.  This  mine  has  a 
length  of  1,132  feet,  the  ledge  running  east  and  west  and  dipping  south. 
The  improvements  consist  of  fine  hoisting- works  run  by  a  30-horse  power 
engine ;  the  pumps  (Cornish)  are  run  by  a  40-horse  {K>wer  engine.  The 
company  also  owns  a  mill,  run  by  water-power,  and  used  principally  for 
reducing  specimen  rock.  It  contains  four  stamps  and  two  Hepburn 
pans.  The  ledge  is  a  little  over  2  feet  thick,  and  the  rock  from  the 
240-foot  level  will,  it  is  thought,  yield  over  $100  per  ton.  There  have 
been,  in  all,  more  than  500  tons  of  rock  crushed  from  this  mine,  the 
average  yield  of  which  has  been  about  $100  per  ton.  Most  of  it  was 
taken  from  and  above  the  125  foot  level.  In  sinking  the  shaft  from  that 
level  to  its  present  depth,  the  rock  has  maintained  its  almost  unsur- 
passed richness.  This  mine  has  never  levied  an  assessment,  having  paid 
its  way  from  the  croppiugs  down. 

The  mill  and  mine  of  the  Saint  Patrick  Mining  and  Milling  Com- 
pany are  three  miles  west  of  Auburn,  and  two  and  a  half  north  of  New- 
castle. This  company  own  fourteen  ledges,  varying  in  length  from  1,200 
to  2,000  feet  each,  working  only  four  of  them.  The  main  shaft  on  one 
of  these  Is  down  300  feet,  and  has  hoisting-workarun  by  an  8-horse  don- 
key-engine. The  others  are  worked  by  windlass.  The  l6-stamp  mill  is 
run  by  a  40-horse  engine,  and  will  crush  24  tons  per  twenty-four  hours. 
The  company  is  also  running  on  one  of  the  ledges  a  tunnel  300  feet  long, 
nearly  completed,  5^  feet  high  and  4  feet  wide.  The  formation  is  granite 
and  metamorphic  slate ;  the  width  of  veins  2  to  10  feet. 

The  Saint  Lawrence  mine  is  one^quarter  of  a  mile  south  of  the  Saint 
Patrick,  and  near  Ophir.  The  claim  is  1,200  feet  in  length.  The  6- 
stamp  mill,  run  by  free  water,  can  crush  12  tons  per  twenty -four  hours. 
The  two  inclines,  at  an  angle  of  30^,  show  the  ledge,  at  50  t<eet  depth,  to 
be  about  2  feet  wide. 

The  Bellevue  consists  of  a  series  of  parallel  veins  in  slate,  small  but 
well  defined,  coursing  east  and  west,  dipping  south,  and  systematically 
worked  by  shafts  and  adits  to  the  depth  of  150  feet,  for  a  distance  of ' 
1,000  feet  on  the  main  vein,  with  a  view  of  cross-cutting  and  working 
the  several  veins  from  one  line  of  permanent  works.  No  ore  is  now  ex- 
tracted but  such  as  is  taken  from  the  works  of  development.  It  has  paid 
$30  per  ton,  for  about  600  tons  in  all.  There  are  good  hoisting-works, 
run  by  water-power  derived  from  the  Bear  Biver  Ditch.  The  number 
of  men  engaged  in  all  departments  is  about  20,  taking  out,  on  an  aver- 
age, about  40  tons  of  rock  per  week,  which  they  crush  at  the  Saint. 
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Patrick  Company's  Id-stamp  mill,  located  within  half  a  mile  of  this 
mine.  The  rock  costs  75  cents  per  ton  for  haaling,  and  $5  per  ton  to 
crush.  The  specimen  ore  ibr  which  this  mine  is  noted  runs  very  high. 
The  company  is  running  a  tunnel  on  one  of  the  ledges,  parallel  to  the 
one  on  which  the  hoisting- works  are  situated,  from  Doty's  Rapine  on  the 
wesi;  end,  following  the  ledge  right  in. 

The  Peter  Walter  Mining  Company  is  located  about  three  miles  west 
of  Auburn.  This  company  claim  a*  ledge  of  900  feet  in  length,  which 
nins  east  and  west  and  dips  to  the  south.  Their  improvements  consist 
of  steam  hoisting-works,  which  are  run  by  an  engine  of  25  horse-power. 

The  Julian  goldmine  is  located  near  Newcastle.  The  claim  is  2,500 
«  feet.  The  ledge  runs  north  and  south,  dips  east,  and  is  3  to  8  feet  thick. 
It  is  one  of  the  liu^gest  ledges  in  this  section,  and  the  mine  is  one  of  the 
best  developed  in  the  country,  showing  a  large  amount  of  ore.  There 
are  four  shafts,  800  feet  apart,  reaching  a  depth  of  230  feet.  At  the 
150-foot  level  connections  are  made  giving  a  body  of  solid  ore  100  feet 
in  height,  the  vein  being  about  20  inches  thick,  and  valued  at  $15  per 
ton.  A  first  class  20-stamp  mill  has  been  erected,  with  hoisting  and 
pumping  works  adequate  to  sink  500  feet  and  lift  both  water  and  ore. 

At  the  Grolden  Eagle  mine  a  new  shaft  is  sinking.  From  and  above 
the  80-foot  level  150  tons  of  ore  yielded  over  $20  per  ton.  At  the  pres- 
ent depth  the  ledge  is  wider  and  prospects  richer.  It  is  the  calculation 
of  this  company  to  sink  100  teet  lower,  at  which  depth  they  anticipate, 
from  present  indications,  a  ledge  that  will  pay  them  handsomely  for 
their  pains  and  labor.  They  have  a  10  horse-power  engine  lor  hoisting. 
A  fnll  force  of  men  is  employed  day  and  night 

Crater  Hill  contains  a  net-work  of  veins  intersecting  nearly  at  right 
angles,  (east  by  west  and  north  by  south,)  and  has  been  noted  for  its 
richness.  Work  is  regularly  prosecuted  on  but  one  of  them  at  present, 
the  Crater  vein.  Shaft,  130  feet  deep;  level  at  this  deptii,  120  feet  long ; 
vein,  averages  12  inches ;  ore  paying  about  $50  per  ton ;  formation 
granitic. 

The  Shipley  mine,  west  of  the  foregoing,  has  a  shaft  150  feet  deep. 
Levels  are  driving  regularly.  The  ore  is  valued  at  $20  to  $25  per  ton. 
Yein  3  feet,  encased  in  slate.  •  Steam  hoisting-works  and  10-stamp  mill, 
(water-power.) 

The  Mina  Kica,  west  of  the  Greene  mine,  and  supposed  to  be  on  the 
same  ledge,  is  developed  energetically,  with  fair  prospects  of  reaching 
a  pay-shpot. 

I^orth  of  the  South  Fork  of  the  Middle  Fork,  and  between  that  stream 
and  the  middle  branch  of  the  Middle  Fork,  is  the  interesting  region 
known  as  Long  Canon  Divide,  extending  about  twenty  five  miles  from 
east  to  west,  with  an  average  width  of  at  least  four  miles — a  deep,  con- 
tinuous deposit  of  gold-bearing  gravel.  Like  the  region  south  of  it  in 
£1  Dorado  County  it  is  covered  with  volcanic  dihris^  but  unlike  that  it 
is,  on  the  higher  eminences,  overlaid  with  a  lava-formation,  which  in  some 
places  is  harder  than  the  bed-rock  beneath.  Upon  (|ll  the  points,  how- 
ever, which  on  each  side  of  the  ridge  shoot  out  on  the  occurrence  of  lat- 
eral canons,  the  gravel  has  been  denuded  of  all  volcanic  debris,  and 
banks  of  beautiful  quartz-gravel  are  alone  to  be  seen.  The  depth  of 
this  vast  deposit  varies  from  .10  to  300  feet,  and  it  is  not  infrequent  to 
find  a  stratum  of  gravel  30  feet  thick,  which  will  pay  60  to  80  cents  per 
cubic  yard,  while  the  other  strata  of  gmvel,  which  alternate  with  sand  and 
volcanic  ashes  and  lava,  almost  invariably  show  the  *^  color"  to  each  pan 
'  of  dirt  In  this  locality  but  little  mining  has  been  done,  so  little  as  to 
amount  only  to  prospecting.    ISo  ditches,  other  than  two  or  three  with  a 
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capacity  of  from  25  to  100  inches,  have  ever  been  oonstructed.  The  most 
extensive  working  has  been  done  by  a  company  of  Chinese,  who  pnr- 
ehased  a  claim  here  some  years  ago  fpr  the  sam  of  $5,500.  They  pro- 
care  water  from  a  small  ca&on  called  Ghipmnnk  Baviue,  and  are  only 
enabled  to  work  daring  a  portion  of  the  winter  and  spring  months. 
About  an  acre  of  ground  has  been  washed  oif,  to  the  greatest  depth  of 
perhapsSOfeet,  with  small  sluices  tailinginto  Long  Canon,  and  from  which 
they  are  compelled  to  fork  out  the  coarser  stones,  because  of  lack  of  fall 
to  carry  them  away ;  and  with  two  derricks  to  hoist  out  and  pile  up  the 
large  bowlders,  the  progress  made  is  necessarily  slow.  And  yet  it  is  said 
by  those  who  best  ought  to  be  informed  that  this  company  produces  an- 
naally  aboat  $15,000  in  gold-dust.  Upon  the  north  side  of  the  ridge 
the  mine  spoken  of  could  be  opened  with  a  fall  sufficiently  great  to  send 
off  ererything  below,  provided  there  were  a  sufficient  ainount  of  water. 
A  ditch,  which  is  only  seven  miles  long,  above  this  claim,  has  been  com- 
menced by  John  Wilcox.  If  completed  At  will  afford  a  fair  supply  for 
the  whole  divide,  coming,  as  it  does,  from  the  Middle  Fork  of  the. Amer- 
ican River.  There  is  also  a  small  ditch,  owned  by  Eichards  Brothers, 
capable  of  supplying  1,000  inches  if  improved.  It  is  taken  from  Long 
Canon,  several  miles  below  the  Chinese  claim,  and  cannot  be  made  avail- 
able for  hydraulics  until  it  reaches  the  vicinity  of  a  place  known  as 
Blacksmith  Flat,  seven  or  eight  miles  down  the  divide.  It  has  at  com- 
mand a  large  area  of  rich  auriferous  country  below.  The  extreme  point 
of  this  divide,  called  Pennsylvania,  embraces  many  acres  of  excellent 
gravel-banks  showing  gold.  A  mile  or  two  from  it  is  Pennsylvania  Flat, 
where  a  small  opening  has  been  made,  with  wator  from  a  little  canon 
hard  by.  Last  spring  three  men  washed  there  with  a  small  amount  of 
water  tor  a  period  of  twenty-eight  days,  cutting  do^  the  bank  to  a 
depth  of  20  feet.,  and  cleaned  up,  as  the  result  of  their  labor,  $1,800  in 
gold-dust.  Apparently  there  are  thousands  of  acres  of  similar  ground 
before  them.  It  cannot  be  long  before  this  section  will  receive  the  at/ten- 
tion  it  deserves. 

KETADA  COUNTY. 

This  county  embraces  undoubtedly  one  of  the  richest  mining-regions 
in  the  world,  and  the  district  of  Grass  Valley,  especially,  stands  first  in 
rank  among  gold- producing  localities.  Mr.  A.  Delano,  a  banker  of 
Grass  Valley,  who  has  resided  and  done  business  in  that  locality  over 
twenty  years,  recently  estimated  in  a  lecture  that  the  district  of  Grass 
Valley  alone  had  produced,  since  1849,  over  f<H*ty  millions  of  gold,  imd 
that  from  1852  to  1860  something  like  $300,000  per  month  had  been 
ts^en  ont,  nearly  all  of  which  came  from  placer  mines.  The  few  quartz- 
mills  then  in  operation  had  very  imperfect  machinery,  and  their  gold- 
MTing  apparatus  was  very  defective. 

At  the  present  time  Grass  Valley  is  essentially  a  quartz-mining  town, 
inaoy  of  the  placers  having  been  reworked  twice  or  three  times,  and 
being  therefore  practically  worked  ont.  There  are  entered  on  the  rec- 
ords of  the  district  1,100  distinct  quartz-ledges,  at  least  500  of  which, 
Mr.  Delano  estimates,  might  be  profitably  worked^  if  the  capital  to 
do  80  was  iforthcoming.  Instead  of  that  there  are  now  only  ten  or 
twelve  actively  worked,  and  instead  of  25,000  miners,  who  might 
be  employed  in  the  district,  there  are  only  a  little  over  1,000  at  work. 
These  few  produce,  nevertheless,  enough  to  cause  monthly  shipments 
of  from  $200,000  to  $250,000  in  gold.    In  the  same  lecture  Mr.  Delano 
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estimates  that  the  whole  county  of  Nevada  has  prodnced,  since  mining- 
operations  were  began,  $105,000,000  in  gold,  which  he  divides  as  Ibllo  ws : 

Grass  Valley $40,000,000 

Nevada  City ;-..- 40,000,000 

San  J uan 10, 000, 000 

Columbia  Hill,  North  Bloomfield,  Washington,  Omega, 

Cherokee,  and  Woolsey-s  Flat 10,000,000 

Other  localities 5,000,000 

105, 000, 000 

The  Grass  Valley  Union  gives  the  following  list  of  quartz-mines 
which  have  been  actually  worked  during  the  ye^r  in  the  district,  though 
not  all  of  these  have  been  worked  continually :  Idaho,  Coe,  Eureka, 
Howard  Hill,  Empire,  Greenhorn,  Daisy  Hill,  Green  Mountain,  Jones, 
Slate  Ledge,  (Perrin's,)  North  Star,  Independence  Tunnel,  Hunt  &  Tal- 
bot, Never  Sweat,  Knight  of  Malta,  Sappho,  Grass  Valley  Miniug  Com- 
pany,  Gashwiler,  Beese,  Schuylkill,  Cedar,  and  others.  Of  gravel-roiues, 
the  Town  Talk,  Independent,  Enterprise,  Phil.  Boberts  &  Co.,  Hope, 
Beuben  Thomas,  Dartmouth,  Picayune,  and  others  have  been  worked. 

The  Eureka  Company,  whose  sudden  misfortune  in  meeting  very  low- 
grade  ores  in  the  lower  levels  I  stated  in  my  last  report,  has  done  much 
better  during  the  year  than  was  expected,  though  it  is  far  from  beiog  in 
the  highly  prosperous  condition  of  former  years. 

From  the  superintendent's  report  I  condense  the  following  summary : 

Report  of  the  Eureka  Company  for  the  year  ending  September  30, 1872. 

The  company  has  driven  881  feet  of  drifts,  644  feet  of  cross-cats,  sunk  223  feet  of 
main  shaft,  and  also  sank  105  feet  of  winze,  and  run  363  feet  of  tunnel.  The  vertical 
depth  of  the  main  shaft  is  961|  feet,  or  1,072  feet  on  the  incline.  There  have  been 
hoisted  9,925  tons  of  quartz,  and  crushed  9,730  tons  in  293  rauning-<lays,  avera^n^ 
2.079  tons  per  day  to  each  stamp.  Of  sulphurets  103  tons  have  been  concentrated,  77 
t-ons  worked^  ana  30  tons  remained  on  hand,  worth  aboat  $3,900.  Daring  the  year 
9,9:^  tons  of  quartz  were  extracted  from  the  various  levels  of  the  mine.  There  were 
upward  of  4,000  tons  of  good  pay-ore  in  sight,  that  the  superintendent  calculates  wiU 
pay  all  ordinary  expenses  for  the  farther  development  of  the  mine  for  the  next  six 
months  at  least. 

The  expense  of  mining  has  been  higher  than  usual,  owing  to  quartz  from  the  intei^ 
mediate  level,  2,839  tons,  having  to  be  handled  twice,  and.  also  the  stringers  taken  out 
on  tribute.  The  milling  has  also  been  higher  owing  to  the  company  not  being  able  to 
keep  more  than  15  stamps  running,  requiring  the  si|me  namber  of  amalgamators  and 
engineers  as  30  stamps  do.  The  superintendent  gives  uo  decided  opinion  as  to  the 
future  prospects  of  the  mine. 

The  secretary's  report  shows  the  following  items : 

RECEIPTS. 

Cash,  October  1, 1871 $25,867  90 

3uUion , 220,010  31 

Construction 50  00 

Sulphnret-rednotion  works 4,872  24 

Milling 150  00 

Wood-ranch 1,008  CO 

Wood-account 6,072  13 

Pi-emium  and  discounts 415  75 

McDongal  works 771  13 

Total 259,277  46 
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DISBUBSBMEinB. 

DiTidenda    120,000  00 

Mining 101,864  91 

IfininK-Acconnt,  (proepectiDg) 18,301  50 

MUliog 22.956  32 

Salphoret-redaction  works 4,663  24 

Boaonaiae  mine 6,617  50 

Mobile  mine 3,27^16 

Coostraction 8,885  00 

Mine-paTChase 6,008  50 

Snlphuret-concentration 1,821  25 

McDongal  works 612  00 

Wood-nnch 1,018  25 

General  expenses...'. , 5,705  69 

BoUion-expenses 843  44 

Dificoont 53  16 

Cash,  September  30, 1872 66,654  54 

Total 259,277  46 

The  as^ta  are  estimated  at  $150,599.31,  of  which  the  mill  is  calcalated  at  $40,000, 
and  the  building  and  improvements  at  the  mine,  $30,000.  There  are  no  liabilities.  Tbe 
average  valae  of  the  ore  worked  was  $22.95  per  ton,  and  the  average  yield  of  the  sul- 
phorets  $127.22  per,ton.  Bullion  from  the  mill  was  worth  $17.56  per  ouDce,  and  that 
from  the  chlorination-works  $19.74  per  onnce.  The  cost  of  mining  9,175  tons  was 
$101,184.07,  or  an  average  of  $11.03  per  ton.  The  cost  of  milling  9,730  tons  was 
$22,(36.32,  or  an  average  of  $2.35  per  ton.  The  cost  of  concentrating  snlphnrots  was 
$17.68  per  ton,  and  of  reducing  them  $28.06  per  ton.  The  net  profits  were  $61,799.86,  of 
which  $20,000  was  paid  as  dividends  to  stockholders,  $8,885  for  constmction,  and 
$6,008.50  for  the  Mobile  mine. 

From  the  formation  of  the  company,  October  1, 1865,  to  S^tember  30, 1872,  the  re- 
ceipts were  $3,606,265.91,  of  which  $3^5,543.65  were  from  bullion  taken  out.  Of  the 
disbaisements,  $1,714,000  was  paid  out  as  dividends;  $1,381,614.79  for  mining  and 
milling  exjienses ;  $301,906.50  for  titles  to  property,  &c.,  and  $141,939.71  for  construc- 
tion.   The  net  profits  n:om  October  1, 1865,  to  September  30, 1872,  were  ^,224,651.12. 

Report  of  the  North  Star  Mining  Company  for  the  year  ending  September 

5, 1872. 

From  the  report  of  this  company  I  extract  the  following  important 
items : 

The  company  has  worked  6,601  tons  of  ore,  yielding  8,735  assay  ounces  gold,  valued 
at  $153,349,  or  $17.55  per  ounce;  net  value  of  sulphnrets  worked,  $8,324 ;  ftom  trilin- 
tors,  $2,945;  from  ore-crushing,  $2,495;  from  premium  on  bars,  $296:  from  miscella- 
neoDs  sources,  $9,898,  making  total  receipts  of  $177,307.  Adding  $1,243  for  value  of 
Boppliea  on  hand  at  commencement  of  year,  gives  a  grand  total  of  ^HSyiSSO.  The  total 
dtsborsements  for  the  year  aggre(^ate  $182,687,  or  $4,137  in  excess  of  the  receipts,  which 
is  tbe  amount  of  the  present  liabilities.  At  the  commencement  of  the  last  fiscal  year 
the  company  owed  $13,87P.  This  indebtedness  has  no^  only  been  wiped  out,  but  the 
sura  of  $18,644  has  been  expended  in  permanent  improyements  at  the  mine  and 
mill,  while  dividends  of  $27,000  have  been  paid  to  stockholders.  The  other  disburse- 
meota  for  mine  and  mill  supplies,  labor,  taxes,  insurance,  &c.,  show  an  aggregate  of 
|12:}.164.  As  there  are  3,000  shares  in  the  mine,  of  the  par  value  of  $100  each,  stock- 
holders have  reaped  9  per  cent,  interest  for  the  year  on  their  investment.  During  the 
previous  year  stockholders  received  $76,500  in  dividends,  against  $6,000  in  186S-^70, 
and  $45,000  in  1868-^69.  The  mine  paid  its  first  dividend,  alter  incorporation,  in  June, 
1666.  Thns  in  four  years  it  has  paid  $154,500,  but  in  the  mean  time  it  has  collected 
$60,000  fl-om  stockholders,  leaving  a  net  profit  of  $94,500,  or  $31.50  per  share. ,  Tliis  is 
less  than  8  per  cent,  interest  per  annum  on  the  capital  stock. 

The  Idaho  Company  has  remodeled  it^  works  daring  the  year,  and 
has  now  a  splendid  establishment.  This  company  stands  at  present  first 
among  the  gold-mining  companies  of  California. 

Report  of  the  Idaho  Company  for  the  year  ending  Decemher^  1872. 
Tbe  snperintendent,  Mr.  Edward  Coleman,  says : 

Wa  now  have  a  35-stamp  mill  and  two  rock-breakers,  with  all  the  modern  appliances 
for  saving  gold  and  anlphurets.   These  are  driven  by  a  20-inoh  engine,  44  inches  stroke. 
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and  it  is  believed  that  with  the  nsoal  repaira  iocident  to  ranniog  a  qnartz-mill,  bat 
little  expense  will  be  iocorred,  in  rnnning  the  milli  for  years  to  come.  The  hoibting- 
works  are  all  complete  and  in  good  rannitig  order.  There  are  two  engiDes,  14  inches 
in  diameter  of  cylinder,  and  5  feet  of  stroke,  for  hoisting  the  cages.  There  are  two  10- 
inch-cylinder  engines,  of  16-inch  stroke,  for  hoisting  tnbs  and  ror  nse  in  sinking  the 
shaft.  They  are  all  set  on  solid  foundations  of  masonry,,  as  is  also  the  mill-engine. 
The  underground  work  connected  with  the  new  shaft  has  been  pushed  on  continnally 
during  the  past  year.  The  timbers  used  in  keeping  the  shaft  open  are  as  follows :  14 
inches  square  from  the  400-foot  level  to  the  200-ioot  level;  12  inches  square  from  the 
200-foot  level  to  about  80  feet  from  the  surface,  and  thence  to  the  suriace  timbers  of 
15  inches  sciuare  are  used.  We  have  now  on  hand  nearly  all  the  timbers  required  to 
complete  the  shaft  to  the  600  level.    These  are  15  inches  square.      I  Agiiin  take 

Sleasure  in  reporting  the  condition  of  the  mine  as  encouraging,  and  with  the  increased 
iciliticj)  of  working,  it  may  reasonably  be  expected  that  the  profits  for  the  coming 
year  will  largely  exceed  the  profits  of  any  preceding  year.  1  have  also  to  report  that 
all  the  business  and  the  affairs  whatsoever  connected  with  the  mine  are  in  a  satisfac- 
tory condition.  I  would  also  call  yeor  attention  to  the  apparent  increase  in  the  work- 
ing expenses  of  the  milling  and  mining  of  the  ore.  This  was  canscd,  necessarily,  by 
preparations  for  working  the  mine  on  a  larger  scale,  and  of  which  the  future  will  get 
the  benefit.  During  the  past  year  we  have  run  590  feet  of  drifts,"  made  189  feet  of 
"raise,"  and  completed  '^iSd  feet  of  new  shaft.  The  shaft  is  now  completed  to  the 
400  level.  We  have,  also,  raised  a  small  working  shaft  from  the  500  level  to  the 
400  level,  and  we  are  now  opening  ont  for  the  timber  at  the  500  level.  Daring 
the  year  we  have  crashed  11,410  tons  of  ore.  Of  this  960^  tons  came  from  the  400 
level,  7,805i  tons  from  the  600  level,  and  2,654^  tons  from  the  700  level.  The  400-foot 
level  is  in  to  286  feet  from  the  new  shaft ;  the  600  east  level  is  in  584  feet  from  the 
line  of  the  old  shaft,  or  414  feet  from  the  new  shaft,  and  the  600  west  level  is  in  to  the 
line  of  the  Eureka  mine.  The  700  west  drift  is  in  74  feet  from  the  old  shaft,  and  the 
700  east  drift  is  in  192  feet  from  the  old  shaft,  or  9  feet  fh>m  the  run  of  the  new  shaft. 
The  yield  of  the  mine  has  been — 

Bullion,  22,331^  ounces,  valued  at $390,830  50 

Snlphnrets  81f  tons 8,872  10 

Specimens  and  tailings 762  73 

Total 400,465  42 

or  an  average  of  $35.09  per  ton. 

C06T  OF  MISINO  AND  MUXIKO. 

Surface  labor |21,482  75 

Underground 80,323  49 

Wood  and  poles 12,244  94 

Candles  and  oil 3,477  13 

Hardware  and  steel 4,328  02 

Lumber  and  coal 2,310  08 

Powderand  fuse 1,071  56 

Foundery ^ : 2,306  69 

New  ropes,  and  sandries , 1,659  09 

Superintendent's  salary 3,000  00 

Total - 133,203  75 

8ULPHUBKTS. 

Labor  in  saving  81f  tons $1,340  00 

Reducing  78  tons 2,084  15 

Grinding  sand  from  creek 270  10 

Total .-. 3,694  25 

CONSTRUCnON-ACCOUHT.— MILL. 

Labor $6,745  75 

Lumber 3,706  42 

Foundery 23,340  97 

Hardware 2,099  4b 

Sundries 2,796  82 

Total 38,6H9  42 

Additional  quicksilver $690  00 

Copper  plates  and  hoM*. 1,172  56 

Total 1,86«  56 
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DRCa  AND  BXaSBYOXB. 

Ubor,  &c |1)375  23 

Labor, Burface |3,577  50. 

labor,  nndergroand.... ••••->. 16,954  75 

Lomber  and materialB 9,264  89 

Total 29,797  14 

Ropcfl,  eagesy  and  caia  fbr  new  ahaft « $4,067  75 

BeOmberiDgoldahaftBAnddriftB ^ 2,794  00 

Total , 6,861  75 

HOISTINQ-WOBKS. 

Foandery $12,561  15 

Matwiaia,  ^cc ., 13,869  27 

Total 26,430  43 

OXiaaUL  SXFENSX. 

iBmiranoe $1,730  00 

Law  expense... ....... ....•• •• 450  00 

Pumpforold  shaft :i52  50 

Estatoof  J.  S.  Henning 5,000  00 

Expense  on  bullion 1,997  20 

PtoBpecting  east  end  of  claim...' ^ 144  00 

Total 9,€73  70> 

BBCAFrrULATSON. 

MOl  and  mining $133,203  7& 

Mphurets 3,694  25 

Setimbering 2,794  00 

General  expense 9,673  70> 

Total 149,365  70' 

OOliaiZBUCnOK-AOOOUNT.^AaOBBGATB. 

CoDBtraction— mill $38,689  42: 

Hoisting-works 26,430  42 

Kewshaft 29,797  14 

Ditch  and  reserroir 1,375  23 

Quicksilver,  Ac 1^862  56 

Bopea,  cages,  and  cars 4,.067  75 

Total  coat  of  ooostnioti<Mi 102^222  52 


Cash  on  band  from  last  settlement , $16,972  40 

BaUJon,  22,331iVtr  ounces 390,830  59 

SalphnreCs,  81f  tons 8,872  10 

ftpecamensand  tailings ^ 762  73 

Chineaelease 100  00. 

Water-rent 700  00 

FuHfent : 270  00 

ExtracmUnary 2,500  00 

Total  reeeipts 421,007  92 

Total  expenditures,  including  dividends « 414, 338  22. 

Balanceon  hand 6.609  70 

5h 
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The  secretary,  M.  P.  O'Connor,  made  a  report  which  necessarily  con- 
tains much  that  is  not  in  the  saperintendent's  report  I  collate  from  the 
secretary's  report  the  following: 

Nnmber  of  Bhares  of  stock  3,100,  or  one  foot  to  the  share.  Of  these  2,880  shares  are 
owned  in  Grass  Valley,  and  220  owned  by  non-residents  of  this  place.  The  par  yalae 
of  a  share  is  $100. 

The  total  receipts  from  all  sources  for  the  year  1872|  to  December  16, 

amount  to $404,035  52 

Balance  in  treasoiy.at  commencement  of  the  year «...      16,972  40 

Total  for  the  year 421,007  92 

Expenditures  for  the  year  are  as  foUows : 

Dividends ...* ** * *....-...  $162,750  00 

Other  disbursements 251,588  22 

Total 414,338  22 

For  the  last  four  years  the  total  earnings  of  the  Idaho  mine  have  been  as  foBows : 

1869,  ending  in  December $306,038  75 

1870,  ending  in  December.. 183,450  23 

1871,  ending  in  December 407,301  16 

1872,  ending  in  December ^ 404,035  52 

Total  for  four  years.... , 1, 300, 822  66 

Dividends  for  the  same  years  have  been  paid  as  IbUows: 

1869, eleven  dividends ,.. $170,500  00 

1870,eight  dividends 37,200  00 

'  The  placer-mining  interest  of  the  connty  wb»  extensively  treated 
in  my  last  report ;  I  insert,  however,  the  following  descriptions  of  the 
most  important  works  of  that  kind. 

Dr.  Henry  DeOroot,  of  San  Francisco,  famishes  the  following  descrip- 
tion of  one  of  the  most  extensive  hydraulic  operationsof  Nevada  Goanty^ 
that  of  the  Little  York  Hydraulic  Mining  Company : 

The  property,  which,  considered  as  a  wh(de,  constitntes  one  of  the  most  valoable 
mining-estates  In  Galiromia,  is  sitaated  in  Little  York  township,  Nevada  Connty ,  and 
bnt  one  mile  from  the  Central  Pacific  Bailroad.  Besides  a  tract  of  240  acres  secured 
b^  United  States  patent,  this  company  own  a  considerable  extent  of  mineral-gronnd  ad- 
Joining  at  different  points,  held  nnder  the  local  mining-laws,  also  nearly  2,(^  acres  of 
fine  timber-land^ with  eaw*>mill,  &o.,  o(mtiguoas,on  the  east.  They  have  three  ditches, 
aggregate  length  forty-five  miles,  and  capable  of  carrying  3,000  inches  of  water,  the 
Bonrces  of  snpply  being  Steep  Hollow  and  Bear  River,  lying  between  the  deep  ca&ons 
cnt  by  these  two  streams ;  they  have  an  outlet  with  a  fall  pf  over -600  feet  on  each,  giv- 
ing snperior  fisu^ilities  for  washinc-pnrposes.  Three  sets  of  hydraulic  apparatus,  very 
powerful  and  perfect,  have  been  fitted  up  for  washing  here.  Two  of  these  are  on  the 
subdivision  of  the  tract  known  as  the  Little  York,  and  the  other  on  th^  Liberty  Hill 
claim,  a  third  subdivision,  oalled  Christmas  Hill,  lying  between  them.  Tlie  latter, 
though  opened  and  ready  for  the  reception  of  the  gearing  for  washing,  has  not  yet  been 
fumishea  with  any.  From  each  of  the  .three  points  fitted  up  for  work  a  ravine  extends 
to  the  deep  cafion  on  either  side,  two  of  these  opening  on  Bear  River  and  one  on 
fiteep  Hollow.  Along  these  ravines  nearly  two  miles  of  flume  have  been  laid  down, 
the  whole  fitted  up  with  dumps,  undercurrents)  Ajo,,  the  fall  being  such  as  to  admit  of 
some  of  the  latter  being  over  30  feet  high.  At  the  head  of  each  of  these  ravines  a  long 
tunnel,  flumed  throuffhont^has  been  cut  through  the  bed-rook,  furnishing  a  passage  for 
the  water  and  gravel,  the  old-river  <diannel  h&n  lying  in  a  basin  with  high  river-rock 
on  either  side-. 

What  is  known  as  the  "  bine  lead''  runs  through  the  whole  extent  of  the  company's 
ground,  being  here  from  250  to  600  feet  in  widths  While  this,  wherever  worked,  has 
been  found  extremely  rich,  the  entire  body  of  gravel,  for  the  breadth  of  a  mile  or  more, 
contains  enough  gold  to  pay  for  washing  by  hydraulics*  The  bank  varies  in  depth 
from  a  few  feec,  where  the  bed-rock  approaehes  the  surface,  to  90O  feet  in  the  deepest  part 
of  the  channel.  As  usual  the  upper  portions  of  the  gravel  are  poorer  and  the  gold  finer, 
the  latter  gradually  becoming  coarse  and  more  abundant  toward  the  bottom,  a  very 
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rich  layer  of  m^el  always  being  found  on  the  bed-rock,  especially  in  and  on  the  sides 
of  the  main  ^Siannel..  Lying  near  the  bed-xock  is  a  stratum  of  hard  cement  from  10  to 
40  feet  thick.  Formerly  this  was  crushed  with  stamps  and  the  gold  saved  by  amalga- 
mation in  the  batteries,  bat  with  the  powerful  nozzles  and  head  of  water  now  in  use, 
from  200  to  300  leet,  this  cement  can  be  sufficiently  broken  up  to  send  it  through  the 
B]moe%  where  it  meets  with  final  disintegration  in  its  passage  over  the  numerous 
dumps  encountered  on  its  way.  The  cement-mills  of  the  company  are  therefore  no 
longer  in  use,  nor  is  it  necessary  to  employ  powder  for  breaking  up  the  ground  and 
preparing  it  for  washing.  Of  this  company  it  may  be  said  that  while  they  have  as 
Talnable  a  tract  of  mining-ground,  perhaps,  as  any  other  in  the  State,  their  outfit  and 
the  general  administration  of  their  property  are  equal  to  any  found  elsewhere.  Their 
extensive  flumes  and  undercurrents,  from  4  to  6  feet  wide,  are  built  of  the  most  dura- 
ble mateflal  and  set  with  great  care.  Over  four  miles  of  heavy  iron  pipe,  from  12  to 
30  inches  in  diameter,  (mucn  of  it  lately  subetitnted  for  wooden  flumes,)  nas  been  laid 
down.  Monitor  nozzles,  all  of  the  largest  size  and  latest  plan,  are  in  use  in  each  of  the 
mininff-pits.  Powerful  derricks,  operated  by  hurdy-gurdy  wheels,  have  been  provided, 
wbereby  immense  bowlders  can  be  expeditiously  handled  with  small  expenditure  of 
Tnannal  labor.  In  short,  all  the  most  approved  methods  and  machinery  as  well  as 
labar-aaring  appliances  extant  have  here  been  introduced;  what  were  very  acceptable 
styles  of  apparatus  but  a  short  time  before  having  sometimes  been  laid  aside,  after 
abort  nse,  upon  something  more  economical  or  efficient  presenting  itself,  this  company 
having  been  liberal  patrons  of  inventors  in  this  department  of  mechanism  and  dis- 
covery. 

The  ground  ofi  the  Little  York  Company  is  not  only  extensive,  but  much  of  it  is 
known  to  be  extremely  rich,  the  old  **  blue  lead "  having  paid  nere  enormously  in 
the  early  day.  Immense  quantities  of  gold  were  taken  out  at  points  where  the  rim- 
rock  had  been  broken  away,  and  in  cases  where  incline  shaits  were  sunk  on  its  inner 
side  as  far  down  as  the  water  would  admit.  Large  sums  were  extracted  at  these  spots 
within  the  present  limits  of  their  claim,  without  the  richest  portions  of  the  channel 
ever  having  been  reached.  As  washing  has  progressed  towards  its  center,  at  the  few 
poiDts  where  work  has  been  carried  on,  the  product  of  gold  has  been  liberal  and  often 
very  large. 

Ilie  coinpany  only  using  a  portion  of  its  water,  the  balance  being  sold,  and  running 
bat  two  of  the  hydraulics  fitted  up,  washed  out  at  the  rate  of  $15,000  per  month  dur- 
ing the  year  1872.  The  property  having  now  passed  into  the  hands  of  a  London  com- 
pany, the  new  owners  wul  not  only  make  nse  of  all  the  water  their  ditches  afford,  but 
increase  the  quantity,  which  can  be  easily  done,  and  also  start  up  the  other  hydraulic, 
and  perhaps  rig  a  fourth  on  the  Christmas  Hill  ground.  With  these  additional  facili- 
ties for  production  the  yield  of  these  mines  might  be  nearly  doubled.  The  outlay  re- 
quired Kir  so  increasing  the  capacity  of  the  works  would  not  be  large,  nor  would  cur- 
rent expenses  be  materially  augmented  thereafter.  In  operating  tuis  class  of  mines 
the  great  item  of  eonpense  is  water,  labor  bein^  only  secondary,  as  but  a  small  force  of 
hands  is  required.  To  a  compahv  having  their  own  water  the  profits  resulting  from 
the  working  of  a  property  like  this  should  be  large-*at  least  75  per  cent,  of  the  gross 
eamiiigs. 

As  to  the  time  likely  to  be  required  for  working  out  a  body  of  gravel  like  this,  it  is 
useless  to  indulge  in  speenlations,  inasmuch  as  it  must  necessarily  be  so  long  sa  to  de- 
piire  Hie  question  of  idf  practical  significance. 

The  Union  graveLmine  is  located  at  Belief  Hill,  three  miles  east  of 
Korth  Bloomfield  and  aboat  nine  miles  north  of  Nevada  City.  The 
company  own  one  and  a  quarter  miles  in  length  on  the  channel  of  the 
lead^  which  at  this  point  is  abont  one-half  mile  wide.  There  is  no  prob- 
ability that  the  next  generation  will  see  it  worked  ont.  This  claim  has 
been  worked  for  three  years  past,  but  hydraolic  washing  has  been  done 
bat  about  six  months  of  that  time.  The  company's  improvements  con- 
sist in  part  of  2,000  feet  of  flnme,  40  inches  wide  by  20  inches  deep,  with 
10  inches  grBde  to  every  14  feet,  all  blocked  with  20-inch  square  blocks, 
6  inches  thick ;  2,175  feet  of  15-inch  pipe,  and  800  feet  of  18-inch  pipe; 
also  a  reservoir  built  last  year  at  a  cost  or  $5,200,  situated  one  mile  from 
the  present  workings.  This  reservoir  has  a  capacity  of  supplying  500 
inches  of  water  for  forty-eight  hours,  when  full,  without  receiving  a  drop. 
To  get  a  lower  grade  of  152  feet  below  the  present  working,  the  com- 
pany are  engaged  in  running  a  large  tunnel,  which,  when  completed, 
will  be  1,500  feet  in  length,  6  feet  4  inches  high,  by  6  feet  wide,  with  a 
grade  of  6  inches  to  every  12  feet.    This  tunnel  was  commenced  August 
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18, 1870,  and  hlus  been  worked  with  from  two  to  three  shifts  per  day  to 
within  the  last  seven  or  eight  we^ks,  by  hand-drilling,  bat  the  rock  was 
of  SQch  a  character  that  it  woald  have  discoaraged  the  most  persistent 
set  of  men  in  the  State.  So  slow  was  their-  progress  that  the  distance 
made  in  the  face  of  the  tonnel  for  a  month  conld  be  reached  with  a 
10-foot  pole.  The  company  finally  adopted  one  of  Messrs.  Severance  & 
Holt's  diamond  drills,  at  a  cost  of  $4,000.  After  many  delays  of  an  un- 
avoidable nature,  sach  as  bad  roads,  caused  by  the. inclemency  of  the 
weather,  this  drill  was  put  in  suocessfhl  opersrtion,  and  is  making  ftom 
2^  to  4  leet  per  day,  with  three  shifts  of  eight  hours  each,  in  th^  kind  of 
rock  above  mentioned.  The  drill  is  run  by  a  hurdy-gurdy  wheel,  placed 
on  the  rear  of  the  drillcarriage,  which  is  driven  by  hydraulic  pressure. 
The  water  is  conducted  3,000  feet,  through  an  ll-inch  pipe,  to  the  month 
of  the  tunnel,  under  a  274-foot  pressure ;  from  the  mouth  of  the  tunnel 
to  the  drill  at  its  present  position,  925  feet  in,  by  a  7-inch  pipe;  there 
it  is  thrown  into  thehnrdy-gordy  wheel,  4  feet  in  diameter,  through  a  ^ 
inch  nozsle  which  runs  the  drills,  two  in  number.  The  blasting-agent 
used  is  giant-powder.  The  exploding  is  done  by  a  *^  Fields  electric 
battery,"  at  the  mouth  of  the  tunnel,  conducted  by  an  insulated  wire 
the  whole  length  of  the  tunnel.  Eleven  men  are  employed  in  the  mine. 
In  regard  to  the  operations  of  the  North  Btoomfield  Gravel-Mining 
Company,  the  Nevada  Transcript  says : 

Daring  the  past  year  the  North  Bloomfield  Gravel-Mining  Company  have  extended 
their  entorpiiee,  until  now  they  employ  four  hundred  and  fifty  men,  and  they  expect 
to  add  considerably  to  this  force  for  the  purpoae  of  extending  their  ditch  down  into 
Bridgeport  township.  The  operations  of  this  company  extend  from  Bowman's  dam  to 
Lake  City,  and  they  have  given  lif^  and  energy,  more  or  less,  to  the  business  of  every 
mining-camp  within  the  range  of  their  operations.  They  now  have  one  hundred  and 
fifty  men  employed  at  Bowman's,  and  the  dam  wiU,  it  is  expected,  be  completed  in 
two  weeks.    Their  ditch  conveys  water  from  this  dam  to  the  township  of  Blocanfield. 

The  most  important  work  of  the  company  now  is  the  bed-rock  tunnel,  which  is  to 
open  the  basin  or  channel  at  Bloomfield.  This  channel  was  opened  to  the  bed-xook, 
208  feet,  and  found  to  contain  pay-gravel  firom  the  surfiioe  down.  The  company,  hav- 
ing asc^tained  this,  determined,  to  run  a  bed-rock  tunn^  fhmt  Humbug  Ca&on  to 
their  claims,  that  sufficient  Wl  rai^ht  be  obtained  to  wm*k  to  advantage.  The  sur- 
veys were  made  by  Hamilton  Smith,  superintendent  of  the  company,  and  the  work 
commenced  about  the  1st  of  last  May.  The  tunnel  will,  when  completed,  be  8,000 
feet  in  length.  The  mouth  of  the  tunnel  is  440  feet  lower  than  the  channel,  and 
will,  at  the  upper  end,  be  about  75  feet  lower  than  the  graveL  A  road  was  built  by 
the  company  along  the  line  of  the  tunnel,  and  eight  hoistfikg-woxksput  op,  numbered 
fix>m  1  to  8  inclusive,  coming  from  the  mouth  of  the  tunnel.  They  are  idl  built 
on  the  same  plan,  and  are  run  by  hurdy-gurdy  wheels.  The  power  is  supplied  fimn 
the  company^s  reservoir,  through  10,000  feet  of  iron  pipe.  The  shafts  are  about  900 
feet  apart,  and  in  all  of  them  tney  are  now  sinking,  and  at  the  same  time  running  the 
tunnel  from  the  mouth. 

No.  8  is  on  the  rim-rock  of  the  channel,  and  No.  1  the  nearest  to  the  tunnel-mouth. 
The  shafts  varv  hi  depth  from  178  to  195  feet,  and  the  tunnel  has  been  run  335  fbet 
firom  the  moutL  About  720  feet  in  the  agsreffate  has  been  completed,  out  of  a  total 
of  1.550  that  must  be  completed  before  the  line  for  work  upon  the  tunnel  wiU  be 
reacned.  When  this  is  done  the  tunnel  will  be  run  from  both  faces  in  each  shi^  and 
also  work  wiH  be  continued  in  the  tunnel.  It  is  expected  that  the  entire  work  will  be 
completed  in  the  spring  of  1875.  This  is  to-day  one  of  the  most  extensive  minings 
operations  on  the  coast,  and  all  the  work  is  being  done  systematicaUy  and  thoroughly. 
Tne  channel  to  be  opened  is  rich,  and  the  bed-rock  has  oiily  been  reached  for  prospect- 
ing. 

The  principal  mines  on  Manzanita  Hill,  one  to  two  mUes  southwest 
of  North  San  Juan,  are  those  of  the  American  Company,  the  Manzan- 
ita Company,  and  the  Ynba  Company.  The  average  product  of  the 
American  Company's  mine  for  the  past  few  years  has  been  about 
$200,000  gross  per  year ;  the  others  are  not  washing  on  the  bedrock. 
The  bullion-yield  for  1872  from  the  hill  will  approximate  9300,000.  No 
stamps  are  used  iu  gravel-crushing  on  the  hilL    There  are  no  quartz- 
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iniiieB  liepe ;  the  entire  mining-interest  is  in  gravel.  The  area  of  this 
is  aboat  one  mile  in  length,  by  600  yards  in  mdth.  This  is  estimated 
as  wM'Ui,  for  the  channel  nnworked  ap  to  the  present,  $1,000  to  $1,500 
per  linear  foot  gross ;  the  expense  of  taking  oat  the  gold  should  not 
exceed  50  per  cent  Water  costs  twelve  and  a  half  cents  per  inch,  bnt 
contracts  can  now  be  made  for  less.  An  inch  of  water  is  usually  reck- 
oned equal  to  1,000  cubic  feet 

Two  deep  tunnels  are  driving  on  Manzanita  Hill ;  that  of  the  Ameri- 
can Company  on  the  north  end  of  the  hill,  now  in  about  2,100  feet,  has 
to  go  about  2,000  feet  flirther  (300  feet  in  the  bed-rook)  to  the  first 
shaft;  that  of  the  Manzanita  Mining  Company,  (recently  merged  in  the 
Milton  Company.)  on  the  south  end  of  the  hill,  is  in  850  feet  from  Sweet- 
land  Greek,  and  lacks  550  feet  of  reaching  the  first  shaft,  (130  feet  iu 
bed-rock.)  This  tunnel  has  been  driven  diagonally  across  the  rock  in  a 
stzaight  lin€^  8  by  8  feet,  over  700  feet  since  the  1st  of  August,  1871. 
They  use  only  single-hand  hammers,  f -inch  steel,  and  No.  2  giaut-pow- 
der.  The  powder  is  kiln-dried  before  using,  which  is  thought  to  be  a 
decided  advantage.  The  average  cost  of  this  tunnel  is  about  $22.50 
per  linear  foot 

In  oonnectidn  with  some  of  the  mining  companies,  the  North  Bloom- 
field  Gravel-Mining  Company  are  extending  their  ditches  down  the  ridge, 
aDd  will  have  them  in  operation  within  two  months,  at  an  estimated 
cost  of  $80,000.  They  will  be  able  to  supply  an  additional  2,000  inches 
of  a  steiuly  stream  to  the  mines  from  Badger  Hill  to  French  Corral. 
This  nearly  doubles  the  previous  supply. 

I  am  indebted  for  the  information  in  the  foregoing  paragraphs  to  Mr. 
Newton  C.  Miller,  of  Manzanita  Hill. 

The  Yuba  Gravel-Mining  Company  has  now  a  30-horse  engine  and  a 
pump  that  will  raise  26  inches  of  water.  The  shaft  is  down  180  feet,  and 
of.this  distance  6  to  8  feet  is  in  gravel  which  prospects  well.  The  first 
machinery  used  was  not  of  sufficient  power.  A  tram-road  is  being 
built  to  run  wood,  abundance  of  which  is  in  the  immediate  vicinity,  to 
the  works.  The  mine  is  easy  of  access,,  and  is  about  two  miles  from 
the  town  of  North  Bloomfieln. 

The  possessions  of  the  Birdseye  Creek  Gravel-Miuing  Company,, 
(limited^)  extend  from  near  Hunt's  Hill  to  the  vicinity  of  Little  York, 
and  comprise  all  tha*fc  portion  of  the  *^  blue  lead "  at  Bed  Dog,  Ton 
Bet,  and  the  vicinity  beyond.  The  entire  length  of  the  company's 
daims  is  aboni  four  miles,  all  the  bed-rock  of  which  will  not  probably 
be  seen  for  the  next  hundred  years.  The  company  is  working  three 
sets  of  claims,  viz,  the  Uncle  Sam,  Brown's  Hill,  and  the  Neece  & 
West  In  these  claims  from  twenty-five  to  thirty  men  are  regularly 
employed,  running  from  five  to  six  hydraulic  monitors,  carrying  from 
250  to  400  inches  of  water  each.  The  company  is  engaged  in  running 
a  bed-rock  tunnel  to  the  Neece  &  West  that  will,  when  completed,  drain 
both  that  and  the  Brown's  Hill  claims.  The  dimensions  will  be  1,100 
feet  long,  7  feet  wide  by  8  high,  200  feet  of  which  is  now  completed.  A 
hard  slate-formation  has  been  penetrated  so  for.  The  company  owns 
also  the  Independence  and  Bunker  Hill  property,  and  extensive  claims 
at  Sweetland. 

Carney  &  €kN>dspeed's  cement  mill  and  mine  are  also  located  at 
Hunt's  Hill.  They  have  an  8-stamp  mill  run  by  water-power,  with  a 
24-foot  hurdy-gurdy  wheel  on  a  cam-shaft,  without  other  gearing.  This 
ndll  has  a  capacity  of,  and  is  now  crushing,  50  tons  of  cement  every 
twenty  hours,  which  averages  $5  per  ton.  The  company  have  a  tunnel 
in  800  feet,  at  which  point  they  are  drifting  in  different  directions,  work- 
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iDg  regalarly  twenty-eight  men.  The  gravel  or  cement  is  taken  ont  of  £he 
tunnel  by  car  to  the  mill,  which  is  located  at  the  month  of  the  tonneL 
This  tunnel  is  rather  badly  ventilated  at  present,  for  the  reason  that  but 
15  feet  fall  can  be  had  for  the  water  to  run  the  air-machinery  with* 
Different  arrangements  will  shortly  be  made  for  better  ventilation. 

Brown's  cement-claim  is  one  of  the  first-class  claims  in  the  vicinity 
of  Ton  Bet.  It  is  owned  by  Judge  O.  S.  Brown,  and  located  about  a 
quarter  of  a  mile  south  of  Yon  Bet,  and  adjoins  the  claims  of  the  Eng^- 
lish  company^  or  Birdseye  Greek  Gravel-Mining  Company.  The  main 
channel  cuts  it  from  northeast  to  southwest  It  contains  about  24  acres 
of  mining-ground.  About  one-quarter  of  the  surface  has  been  washed 
to  within  50  feet  of  the  bed-rock,  and  one-quarter  of  the  bed-rock  has 
been  drifted  over.  At  present  it  is  not  being  worked,  but  it  paid  well 
when  in  operation.  The  outlet  to  this  celebrated  claim  is  through  Wil- 
cox's Bavine.  Mr.  Brown  owns  about  4,000  feet  of  this  ravine,  aod 
through  it  eventually  all  that  portion  of  the  Birdseye  Greek  Gravel- 
Mining  Company's  ground  underlying  the  town  of  You  Bet  will  have 
to  be  worked.  From  1,500  to  2,000  acres  more  of  mining-ground,  lying 
in  the  direction  of  Ghalk  Bluff,  will  have  to  be  worked  through  the 
same  ravine.  This  claim  has  been  worked  successfully  since  1865^  and 
up  to  July,  1870,  over  $600,000  in  gold  was  taken  from  it.  Mr.  Brown 
also  owns  an  8-stamp  mill  for  crushing  cement,  whieh  is  run  by  a  hurdy- 
gurdy  wheel  using  50  inches  of  water. 

Mr.  H.  Powell  writes  &om  Birchville  district : 

The  area  of  the  aariferoas  deposits  of  this  district  averaoes  one  mile  in  length,  1,000 
feet  in  width,  and  80  feet  in  depth.  About  one-half  of  this  has  been  worked,  at  aa 
average  yield  of  about  thirty  cents  per  cubic  yard  gross,  and  about  fifteen  cents  net. 

There  are  no  quartz-mines  in  the  districts  There  is  in  the  course  of  construction, 
and  now  nearly  completed,  a  tunnel  in  blasting-rock,  of  2,300  feet  in  length.  This  ia 
the  only  work  of  importance  done  this  year  in  the  district. 

The  ruling  rated  for  water  are  twelve  and  a  half  cents  per  inch  for  ten  hours'  run. 
The  prospect  is  at  present  that  water  in  the  future  will  be  ten  cents  per  inch  for  ten 
hours. 

YUBA  COUNTY. 

The  principal  mining  of  Yuba  is  at  the  extensive  h  jdranlic  mines  of 
Smartsville  and  vicinity,  which  are  owned  and  worl^  by  fivedifferent  com- 
panies, the  Pactolus,  Rose's  Bar,  Blue  Gravel,  Blue  Point,  and  Smartsville 
Hydraulic  Mining  Companies.  The  Pactolus  Company  has  just  com- 
pleted, at  a  cost  of  $75,000,  a  bed-rock  tunnel,  1,200  feet  in  length,  upon 
\N  hich  it  has  been  at  work  for  the  last  six  yearis.  This  tunnel  works 
the  ancient-river  channel  which  runs  through  this  section,  and  which, 
in  the  Blue  Point  Company's  ground,  being  opened  deep  enough  to 
work  to  the  bottom  of  the  old-river  bed,  has  paid  over  $1,000  per  day's 
washing,  and,  during  the  present  year,  as  much  as  $115,000  for  less 
than  one  hundred  days'  washing.  A  shaft  has  been  sunk  on  the  Pacto- 
lus mine  preparatory  to  opening  the  same  channel. 

The  Rose's  Bar  Mining  Company  adjoins  the  Pactolus  on  the  east. 
This  company  is  also  running  a  tunnel  to  work  the  deep  channel.  The 
tunnel  will  be  1,000  feet  long.  It  has  been  in  progress  nearly  three 
years,  and  is  completed  to  about  800  feet.  It  will  probably  be  com- 
pleted within  the  pi^Bsent  year.  The  company  is  now  working  the 
upper  strata  at  a  profit. 

The  Blue-Gravel  Company  is  hydraulicking  down  the  mountain  south 
of  these  old-river  claims.  Its  lower  tunnel  has  been  completed,  after 
five  years'  labor  and  the  expenditure  of  some  $60,000,  and  it  is  now 


CONDITION  OP  HININa  INDU8TBY — CALIFORNIA.  71 

opening  to  the  bed-rock,  having  a  bank  of  some  30  feet  of  gravel  to 
work,  which  coald  not  be  worked  through  the  first  tUnneL 

The  Bine  Point  Oravel-Miniug  Company,  situated  on  the  old-river 
channel,  the  tunnel  to  work  which  cost  $146,000,  has,  during  the  past 
year,  taken  oat  gold  at  the  rate  of  $1,000  for  each  day's  washing. 

The  Smartsville  Hydraulic  Company  still  continues  working  on  the 
upper  strata,  only  stripping  the  surface  gravel  and  cement  off  the  old- 
river  channel.  It  is  now  working  a  bank  of  cement  180  feet  in  height, 
all  of  which  has  to  be  blasted.  The  company  pays  $140  per  day  for 
water,  and  $1,000  per  month  for  powder,  but  yields  regular  dividends 
to  the  stockholders. 

At  Mooney  Flat  a  tunnel  is  in  progress  which  will  give  an  outlet  for 
a  large  area  of  gravel-country  that  has  prospected  well.  It  will  require 
about  three  years  to  complete  this  tunnel  and  open  the  ground. 

Mr.  D.  W.  C.  Oaskill,  of  Forbestown,  furnishes  the  following  informa- 
tion relative  to  hydraulic  mining  operations  carried  on  with  the  sup- 
posed disadvantages  of  slight  fall : 

The  Ohio  Flat  Mining  Company's  claims  are  situated  in  Tuba  County,  near  Forbestown 
at  the  head  of  a  large  flat,  two  miles  long,  with  a  very  slight  grade  all  the  way.  Our  claims 
are  2,787  feet  long,  pay-dirt  300  to  400  feet  wide,  on  bed-rock  covered  by  15  feet  of  a  sedi- 
meotary  Glay-4«po6it,  and  15  feet  of  vegetable  mold,  &o.  We  were  compelled  to  com- 
mence  a  mile  below  our  ground,  on  the  surface  of  the  flat,  and  pip^  out  a  out,  laying 
our  flume — 2^  by  4  feet— on  an  inch  grade  to  the  rod.  V^e  were  four  years  in  piping 
out  the  cut  and  laying  the  flume,  at  an  expense  of  |25,000.  As  the  cut  deepened  to 
20  and  30  feet,  quicksand  in  the  bottom,  and  the  sliding  in  of  the  sides,  gave  us  much 
trouble.  In  places  the  cut  is  500  feet  wide  on  the  surface.  With  500  inches  of  water 
there  is  no  trouble  in  the  flume  cariring  off  aU  the  top  dirt  from  two  pipes.  When 
we  clean  up  the  bottom,  which  we  do  in  summer — ^piping  off  top  dirt  all  winter — ^we 
fork  all  the  gravel  that  we  can  from  the  ground-sluice,  letting  as  little  heavy  gravel 
as  poaaible  go  into  the  flume.  The  flume  is  4  feet  in  the  soft  granite  bed-rock  in  the 
claim,  and  Sie  pay-gravel  is  from  1  to  3  feet  deep.  As  fiist  as  the  dirt  aooumulatea 
aroiiDd  the  mouth  of  the  flume  we  add  boxes,  until  we  have  on  about  500  feet, 
and  we  have  now  as  good  a  dump  as  ever  and  no  trouble  with  the  flume.  We  are 
now  making  our  third  clean-up.  The  first  year  we  took  out  of  150  feet  square  of 
ground,  $16,000 ;  the  second  year,  $19,000 ;  and  a  good  showing  for  $25,000  this  year. 

We  have  twenty  years  of  as  good  or  better  work  ahead.  Tnis  is  the  result  of  our 
exptTiment,  Kovices  alone  would  have  undertaken  such  a  job.  A  soientifio  man  would 
never  have  considered  it  practicable  or  invested  a  cent  in  such  an  enterprise. 

The  Marjsville  App^I,  of  recent  date,  thns  notices  the  resumption 
of  operations  on  the  qnartz-ledges  of  Brown's  Valley : 

Some  years  since  the  quarts-mines  at  Brown's  Valley,  Tuba  Conn^,  ranked  among 
the  best  in  the  State^  and  yielded  largely,  but  for  various  reasons,  pnncipally  the  ^n- 
eral  demoralization  m  the  mining-share  market  a  few  years  since,  active  operations 
were  suspended,  and  these  mines  have  for  several  years  been  lying  idle.  Recently  a  new 
organisation  has  been  formed  under  the  name  of  the  Brown's  Valley  Consolidated 
MiaiDg  Company,  for  the  purpose  of  workicg  those  mines,  and  it  has  purchased  the 
Jefferson,  Pennsylvania,  and  Danebroge  mines.  The  Jefferson,  previous  to  1865,  paid 
large  dividends.  The  Pennsylvania  and  Danebrogo,  located  contiguous  to  the  JeiSer- 
toD,  have  taken  ojut  large  amounts  of  gold,  but  we  believe  have  not  paid  dividends. 
Durinir  the  laat  month  aottve  operations  have  been  resumed  on  these  mines  by  the 
BcowD^a  Valley  Company,  and  we  have  good  grounds  for  indulging  in  the  hope  that 
the  results  may  amply  reward  the  enterprise  of  the  parties  interestea,  and  also  restore 
the  Brown's  Valley  mining-interests  to  the  relative  positions  that  they  deserve.  The 
new  company  is  composed  of  San  Francisco  and  eastern  capitalists.  The  general 
BoperiDt^denc^  of  the  mines  is  vested  in  Baron  Von  Steoh,  an  eminent  mining-engineer 
of  great  experience.  The  principal  point  of  present  operations  is  at  the  incline  No.  1, 
of  the  Pennsylvania  mine,  where  new  and  stronger  hoisting  and  pumping  works  are 
being  constructed.  Knowles's  patent  self-acting  pumps,  capable  of  throwing  20,000 
gallons  per  hour,  are  being  introduced,  and  are  supposed  to  be  of  sufiQcient  capacity  to 
firee  the  mine  from  water  during  the  time  reqnirea  to  make  repairs  on  the  machinery. 
It  is  ihit  intention  of  the  company  to  retimber  the  inclines,  sink  them  dee]^r,  and  ex- 
tract  ore  from  the  bottoms  of  the  shafts  and  from  the  side  drifts.  It  will  probably 
require  some  two  montiis'  time  and  the  expenditure  of  some  t2i,000  toget  these  mines 
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in  working  order,  by  -which  time  the  mill  of  16  stBiinpe  will  be  ready  for  work,  and  it  is 
anticipated  that  a  plentifol  eapply  of  ore,  yieldins  $20  per  ton,  will  be  obtained  to 
keep  it  constantly  employed.  Large  quantities  of  ore  are  known  to  exist  in  these 
mines,  and  it  is  proposed  to  work  them  up  to  their  fhll  capacity.  Should  the  yield 
of  ore  be  in  excess  of  the  capacity  of  the  mill  for  crushing  it,  the  company  will  erect 
one  of  Whelpley  &  SUurer's  ore-cmehers  and  two  xmlyeriMTs  at  hoisting-works  No.  SL 
where  there  are  now  an  en^e  and  other  appurtenances,  which,  with  the  pcopooed 
machinery,  will  give  an  additional  crushing-capacity  of  50  tons  per  dav. 

The  Danehroge  will  be  re-opened  by  a  perpendicular  shaft  150  feet  in  depth,  which 
will  strike  the  mine  below  the  old  works  at  a  place  where  the  vein  i]f  the  thmebroge 
and  Pennsylvania  come  together.  From  these  works  tbe  drifts  south  into  the  Penn- 
sylvania  will  open  this  mine  at  the  place  where  the  Pennsylyania  hoisting-works  No.  2 
now  stand,  ana  where  the  mine  was  formerly  opened  by  an  incline  300  feet  in  deptlL 
The  new  machinery  is  building  at  the  Marysville-  Foundery.  The  re-opening  of  these 
valuable  mines  is  a  matter  of  great  importance  to  Tuba  County,  and  toe  company  has 
the  best  wishes.of  the  community  in  the  saooess  of  an  enterprise  that  will  redound  to 
the  common  benefit. 

BUTTB  OOUJNTX. 

Cherokee. — ^The  Table  Monntain,  in  Batte  Oonnty,  is  a  prominent 
landmark  in  Northern  California^  and  nndonbtedly  the  finest  represent- 
ative of  a  basaltic  covered  table-land  in  the  State.  This  formation  rises 
to  view  on  the  northern  bank  of  Feather  Biver,  opposite  Oroville,  and 
extends,  as  the  eastern  rim  of  the  Sacramento  YflJley,  np  to  Cherokee, 
a  distance  of  eight  miles. 

Stratified  gravel,  beginning  with  the  bine  lead  in  the  bottom,  and 
rising  in  gradations  to  a  height  of  500  feet,  forms  the  main  balk. 
Qnartz-gravel  and  sand  predominate  so  mnch  that  abont  three-fonrths 
of  the  whole  formation  is  composed  of  them. 

The  platean  of  Table  Mountain  is  a  plane,  with  a  double  inclination, 
from  north  to  sonth  and  firom  east  to  west,  and  covered  with  a  basaltic 
cap  from  50  to  80  feet  in  thickness.  This  basalt  cover  has  been  removed 
by  the  action  of  water  atdifferent  localities,  principally  at  Cherokee  and 
Morris's  Ravines,  and  hundreds  of  acres  of  the  richest  gravel-deposits 
were  thas  exposed  to  hydraulic  action. 

The  isolated  and  elevated  position  of  Table  Mountain  made  tbe  intro- 
duction of  water  a  most  difficult  and  expensive  operation.  It  was,  how- 
ever, successfully  done :  and  not  only  Cherokee  can  boast  of  stupendous 
water-works,  introduced  by  the  Spring  Valley  Canal  and  Mining  Com- 
pany, and  already  described  in  former  reports,  but  also  Morris's  Ravine 
can  lay  claim  to  the  same  improvements,  introduced  by  Messrs.  Hen- 
dricks &  Co.  to  their  extensive  and  rich  mine  at  said  place.  The  reputa- 
tion and  public  recognition  of  the  almost  unequal^  mining-resources 
of  Table  Mountain  and  vicinity  are  principally  due  to  these  two  great 
aqueducts. 

Ever  since  mining  commenced  on  the  Table  Mountain  gravel-deposit, 
(at  Cherokee,)  diamonds  have  been  found  in  panning  the  residue  of  the 
washings,  either  of  a  common  gold-rocker  or  of  the  gigantic  sluices  of 
the  present  day.  The  diamonds  are  of  excellent  quality,  and  vary  la 
weight  from  ^  to  2  carats,  a  few  having  been  found  weighing  abont  5 
carats.  It  is  himlly  possible  to  discover  the  particular  stratum  which 
contains  them :  but  Mr.  Charles  Waldeyer,  to  whom  I  am  indebted  for 
these  notes,  believes,  according  to  former  observations,  that  they  occur 
the  oftenest  where  a  small  deposit  of  highly-colored  yellow  clay  and 
siliceous  breccia  is  found.  Still  there  is  evidence  that  diamonds  were 
found  in  the  blue  gravel  close  to  the  bed-rock. 

So  far  little  has  been  done  to  save  diamonds,  partly  for  want  of  proper 
advice  and  partly  for  the  reason  that  all  attention  was  absorbed  in  gold- 
waging. 
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The  principal  mining-operations  at  Cherokee  are  carried  on  by  the 
Spring  Vsdley  Canal  and  Mining  Company,  the  Cherokee  Mining  Com- 
pany, and  the  Cherokee  Flat  Bine-Gravel  Company. 

Tike  Spring  Valley  Canal  and  Mining  Company  has  expended  in  im- 
provements, altogether,  the  enormons  Snm  of  $680,000,  of  which 
(500,000  were  expended,  since  the  spring  of  1870,  for  introdaction  of 
water  through  pipes  across  the  West  Branch,  and  for  reservoirs,  ditches, 
tonnels,  flnmes,  &c.  The  Cherokee  Mining  Company  has  expended  in 
Improvements  the  snm  of  $400,000  for  ditches,  reservoirs,  and  tnnnels, 
incloding  a  ditch  from  Bntte  Creek,  destined  to  fhrnish  water  through 
a  long  line  of  iron  pipes.  The  Cherokee  Flat  Blue-Gravel  Company  has 
expended  the  snm  of  $175,000  for  tunnels,  shafts,  incline,  &c.,  and  in- 
tends to  introduce  water  from  the  North  Fork  of  Feather  River.  Be- 
sides  these  larger  sums  at  least  $50,000  were  expended  by  other  mining 
companies,  so  that  the  total  expenditure  for  improvements  at  Cherokee 
may  be  put  down  at  $1,305,000. 

^e  mining-season  for  the  Spring  Valley  Canal  and  Mining  Company 
was  reduced  to  about  six  months — ^the  break  of  an  immense  reservoir  at 
Conoow  Yalley  causing  the  loss  of  three  or  four  months'  water.  The 
result  of  hydraulic  washings  during  these  six  months  is  reported  at 
$225,000. 

The  Cherokee  Mining  Company,  depending,  so  for,  altogether  on  rain- 
water caught  in  large  reservoirs,  cleaned  up  $100,400  during  the  season. 

The  yield  of  other  mines  at  Cherokee  may  be  placed  at  $25,000,  so 
that  the  results  of  about  six  months'  washing  amount  to  $350,000. 

With  the  introduction  of  water  by  other  mining  companies,  in  quan- 
tities sufficient  to  work  the  whole  year,  the  product  of  the  Cherokee 
mines  can  be  raised  to  at  least  $1,200,000,  if  not  $1,500,000. 

Morrig^s  Bavine. — ^This  camp,  a  few  miles  south  fi*om  Cherokee,  is  sit- 
uated in  a  bend  of  Table  Mountain.  Ever  since  the  earliest  times  of 
gold-mining,  in  California,  Morris's  Ravine  has  been  celebrated  for  its 
richness.  The  great  drawback  to  mining  on  a  large  scale  has  been  the 
scarcity  of  water,  and  it  was  left  to  Messrs.  H^idricks  &  Co.  to  remedy 
this  dc»ficiency. 

These  mines  are  in  the  same  great  gravel-deposit  which  forms  the  Cher- 
okee mines,  but  have  the  advantage  of  lying  deeper  in  the  basin  or 
channel,  and  carrying,  therefore,  very  large  n  uggets  of  gold.  Pieces  weigh- 
ing from  one  to  six  and  ten  ounces  are  picked  up  almost  every  day,  and 
perceptibly  increase  the  profits  of  the  miners. 

The  systematic  opening  of  this  mine  is  now  in  progress.  One  of  the 
best  tailflumes  ever  built  in  the  State  is  just  completed.  This  flume  is 
6  feet  wide,  3  feet  deep,  and  a  mile  in  length,  provided  with  undercur* 
rents,  drops,  &c,  and  paved  with  stone. 

Messra  Hendricks  &  Co.  expended  the  snm  of  $318,000  up  to  De- 
cember 1, 1872,  on  this  great  enterprise.  The  following  statement  gives 
interesting  ana  valuable  details : 

BITCHES. 

Main  Ditch^  commencing  at  point  on  West  Branch  of  Feather  Biver,  near 
section  9,  township  24  N.,  range  4  E. : 

Grade,  upper  line,  12.8  inches  per  mile. 

Grade,  lower  line,  6.4  inches  per  mile. 

Size  upper  line  5  feet  wide,  2  feet  deep. 

Size  lower  line  6  feet  wide,  2  feet  deep. 

Length,  total,  34  miles. 

Cost,  total $119,400  00 
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Olen  Beatson  Bitch,  ficom  Glea  to  mine : 

Length,  6  miles. 

Cost,  (grade  and  size  same  as  above). ....  $11, 750  00 

Oregon  Chilch  Ditch,  from  Gafion  Banch : 

Length,  6j^  miles. 

Cost,  (same  grade  and  size) 5,000  00 

Total  length  of  ditches,  4Si  miles. 

Total  cost  of  ditches $136,160  00 

Average  cost  per  mile,  $2,928. 
Average  cost  per  rod,  $9.15. 

PIPES. 

Length,  npper  line,  (reservoir,)  |  of  mile. 
Length,  Table  Mountain  reservoir,  1^  miles. 
TotS,  2  miles. 

Diameter  22  inches ;  lowest  depression  310  feet. 
Iron,  size  for  pressure  up  to  150  feet,  iNo.  16. 
Size  for  pressure,  from  150  feet  to  250  feet,  No.  14. 
Size  for  pressure,  from  250  feet  to  310  feet>  No.  12. 
Head  of  upper  line  40  feet  above  outlet. 
Head  of  Table  Mountain  line  50  feet  above  outlet 
Cost,  per  foot,  $2.80;  total,  (including  making,  grading, 
and  putting  down) 30,200  00 

PLX7MES.    ' 

Length,  estimated,  4  miles. 

Size,  5  feet  wide,  2  feet  deep. 

Grade,  same  as  ditches. 

Cost  per  foot,  95cents;  total  coist 20,100  00 

Tail-flume,  for  outlet  fix)m  mine,  down  Morris's  Bavine, 
(with  three  undercurrents,)  to  Feather  Biver : 

Grade  5^  and  6  inches  in  12  feet 

Length,  1}  miles,  (nearly  1  mUe  completed.) 

Size,  6  feet  wide,  3  feet  deep. 

Size  of  each  box  16  feet ;  330  boxes  in  1  mile. 

Lumber,  each  box,  1^  inches  for  sides  and  bottoms. 

Lumber,  total,  in  each  box,  590  feet. 

Pavement  in  each  box  10  inches  deep  of  rock. 

Pavement,  total  weight  of  each  box  6  tons. 

Total  cost  to  date,  (not  completed) 24,200  00 

<i    ■ 

Total  cost  of  permanent  improvements 210, 650  00 

MINE  AND  EXPENSBS. 

Location,  Morris's  Bavine,  Butte  County,  sections  17,  20, 
and  29,  township  20  N.,  4  E. : 

Incorporated  at  Indianapolis,  May  28, 1866. 
Expended  for  claims,  water-rights,  &c  . . .  $15, 000  00 
Bepairs  of  ditches,  pipes,  and  pumping . .    24, 000  00 
Developing  mine  and  current  expenses. . .    68, 350  00 

107, 350  00 

Total  investment 318,000  00 
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Large  as  this  outlay  may  seem,  tibere  is  hardly  any  doubt  that  in  a 
oomparatively  short  time  the  productiveness  of  the  mine  will  afford  a 
jeorly  equivalent  for  its  whole  cost,  and  the  extent  of  the  ground  being 
Dot  1^  than  a  thousand  acres,  promises  to  repay  the  investment  many 
&nes  over. 

Oregon  OuldL — ^The  following  interesting  report  on  the  quartz-mines 
of  Oregon  Oulch,  in  this  county,  was.  prepared  by  Mr.  John  Nisbet,  of 
Oregon  City,  a  resident  miner  oi  long  experience : 

The  Ore^n  Galch  qaarts-distriot  occupies  an  iiregular  YoUey,  aloping  to  the  south, 
s&d  opening  on  Feather  River,  aboat  three  miles  above  Oroville.  It  is  l)oaDded  on  the 
vefit  hy  tbe  table-land,  on  the  east  b^  the  North  fTork  of  Feather  River,  and  drained 
thioagh  Hb  entire  extent  of  eight  miles  by  Oregon  Golch  and  tributaries.  From  the 
Biain  river  on  the  soath,  to  the  West  Branch  at  the  north  end  of  the  district,  can  be 
traced  croppings  of  gold-bearing  quartz  for  a  width  of  about  two  miles.  The  devel- 
opments already  made  seem  to  show  the  existence  of  one  or  two  continuous  veins, 
with  croea- veins  intersecting  at  every  possible  angle. 

The  first  company  operating  on  tne  south  is  uie  Oroville  Gold  and  Silver  Mining 
Company,  recently  re-mcorporated  as  the  Minerva  Gold  and  Silver  Mining  Coiiv> 
panj  of  San  Francisco.  The  property  comprises  a  number  of  different  ledges,  soma 
of  which  contain  rich  but  very  reuraciory  ores.  This  difficulty  has,  in  a  great  measure^ 
been  overcome  by  the  introduction  of  rauVs  process,  which  has  been  in  ox>eration 
leveral  weeks,*  and  gives  great  satisfaction  to  quarts-men  in  our  district,  and  seems 
to  aim  at  all  that  is  possible  in  the  mechanical  treatment  of  sulphureted  ores.  The 
Kinerva  company  had  a  12-siamp  mill,  nsing  copper  plates,  blankets,  pans,  d^c,  and 
Tith  the  aid  of  the  new  process  alluded  to,  and  the  abundance  of  qnartz  at  hand,  ex- 
pect to  make  large  returns  for  the  ensuing  year. 

The  next  company,  aboat  one  mUe  noith,  is  Grummet  and  Stemple,  formerly  work- 
Bg  arrastnie,  but  now  erecting  a  5-stamp  watei^power  battery.  They  have  been  tak<^ 
i&K  oat,  all  summer,  quartz  that  wiU  yield  over  ^0  per  ton.  The  gold  is  entirely  free, 
i&d  they  have  no  difficulty  in  saving  it  by  the  ordinary  process. 

Farther  north,  on  the  west  bank  of  the  gulch,  is  the  mine  of  Perkins  A  Reese,  which 
\»t  yielded  rich  rock,  of  which  there  are  abont  200  tons  on  the  dumpb  It  has  the  same 
eeneral  characteristics  as  other  quartz  in  the  district ;  the  course  and  dip  of  the  vein 
iko  indicate  that  it  belongs  to  tne  main  lead  that  runs  through  the  district.  This 
ooQipaDy  is  patting  up  an  8-stamp  mill,  nsing  water-power  at  mrst,  and  steam-power, 
if  required,  m  the  dry  season. 

Farther  north,  aboat  four  miles  from  the  river,  where  the  creek  bends  lo  the  east,  is 
Oregon  City,  a  village  that  gives  its  name  to  the  district.  Here  are  the  Nisbet  com- 
pany's mine  and  mill.  The  daim  is  3,600  feet  along  the  course  of  the  vein,  covered  by 
a  United  States  patent.  It  embraces  the  White  A  Nutter,  the  Buffalo  mine,  on  the 
Bain  lead ;  the  Cambria,  a  cross-vei|i  from  the  west,  and  the  Ned  Lewis,  another 
eroas-vein  from  the  east.  These,  with  the  exception  of  the  Ned  Lewis,  have  been 
vorked  to  a  depth  of  120  feet.  The  Buffalo  has  yielded,  to  date,  $130,000 ;  the  Cambria^ 
and  White  and  Natter  about  half  as  much  each,  making  a  total  yield  of  $260,000  for 
a  vertical  depth  of  lees  than  100  feet.  The  company  has  completed  a  new  16-stamp 
fflUl,  on  the  site  of  the  64»tamp  mill  burned  the  previous  year.  It  has  two  20-hor8e 
engmes,  and  two  boilers  are  to  be  employed,  one  engine  to  hoist  and  pump,  the  other 
to  run  the  battery.  The  free-gold  ores  are  amalgamated  in  the  battery  discnarging  on 
alver  and  copper  plates,  with  quicksilver-riffles  and  blanket-slnices.  The  bTauKet- 
waiihingSy  after  natural  oxidation,  are  ground  in  arrastras  connected  with  the  eountev- 
iiiaft  of  the  battery-engine.  Next  summer  a  furnace  will  be  pnt  up  to  roast  the  suU 
pfajdes.  Meanwhile,  present  arrangements  are  considered  adequate  to  treat  the  oxidized 
ore  near  the  surface.*-  Last  summer  the  company  sunk  the  main  slope  over  100  feet  in 
haid  rock.  Previous  to  this  all  the  work  had  been  in  the  overlying  soft  schistose  rock, 
on  a  vein  averaging  3  feet  thick.  After  sinking,  a  level  was  run  to  the  north,  and  the 
same  vein  was  struck  that  paid  so  well  in  the  softer  rock  above.  The  Ned  Lewis  mine 
bas  been  worked  to  some  extent ;  but  water  interfered,  so  that  in  futare  both  minea 
will  be  worked  by  levels  from  the  foot  of  tbe  main  shaft  opening  in  the  mill. 

North  of  the  Nisbet  mine  is  the  old  White  &  Nutter ;  half  a  mile  further  is  tbe 
Bloomingdale';  both  are  on  the  main  lead,  but  are  not  working  at  present.  A  mile 
farther  north  is  the  Bock  River,  belonging  to  the  Pioche  estate,  also  lying  idle.  Next 
are  the  Lonisiana  and  the  Spring  Volley  Qnartz  mines,  neither,  at  present,  working. 

Tbe  Spring 'Valley  ledge  is  the  largest,  audprobablv  the  best  mine  in  the  distnct. 
There  are  70  feet  of  croppings  and  debris  on  the  slope  below  the  vein,  all  of  which  will 
pay  for  milling.    The  &cilitie6  for  working  are  excellent.   The  company  has  a  Uniijed 

•This  is  too  short  a  time  for  an  absolutely  conclusive  test.— H.  W.  R. 
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States  pstent,  bat  for  some  nnaoooiiiitable  ressoii,  best  known  to  itself,  steadily  rehH 
to  do  any  thing  in  tbe  way  of  developing  the  property. 

There  are  ouier  veins  in  the  district  that  promise  very  well,  bnt  are  not  snfficientl 
woilced  to  prove  their  valne.  As  a  general  tning  operations  have  oeaised  on  the  Dunf 
olatms  when  water  or  hard  rock  waa  met  with. 

The  district  now  contains  41  stamps,  against  25  in  1871;  a  better  spirit  prevails,  an 
aDM>re  confidence  is  felt  in  the  ultimate  snooess  and  permanence  of  the  business. 

I  am  indebted  to  Mr.  M.  H.  Wells,  of  Yankee  Hill,  for  the  foUowini 
history  and  report  of  qaartz-operations  in  Concow  distri<it : 

This  qnartz-district  embraces  all  the  township  of  Concow.  It  i 
bounded  on  the  east  and  soatheast  by  the  North  Fork  of  Feather  Bivei 
on  the  west  and  northwest  by  the  West  Branch  of  Feather  Biver,  an* 
oo  the  north  by  the  Plnmas  Gonnty  line.  It  is  nearly  forty  miles  1od| 
with  an  average  width  of  sixteen  miles,  and  an  altitude  above  sea-level  ( 
1,800  to  2,000  feet.  The  quartz  was  first  struck  in  1849,  when  som 
very  rich  pockets  were  found«  The  first  mill  was  put  up  in  1856  on  th 
Bidb  Gulch  divide,  on  the  east  side,  by  the  Virgin  Quartz-Mining  Con 
pany.  A  20-hor8e  engine  ran  ten  stamps  and  four  arrastras,  with  ston^ 
drags.  This  mill  ran  six  years,  and  paid  well,  bnt  the  company  uc 
knowing  how  to  manage,  and  paying  the  then  high  prices  for  labor,  an 
having  old  machinery,  stopped  work,  and  most  of  the  members  left  fo 
Kevada.    The  mill  was  afterward  sold  and  removed  by  creditors. 

The  next  mill  was  put  up  in  1856,  on  the  south  extension  of  theVirgi 
mine,  by  the  Forty-nine  and  Fifty-six  Qiiartz  Company.  A  25-horse  en 
gine  drove  fifteen  stamps,  with  four  stone  arrastras.  The  ledge  had  beei 
located  in  the  same  year  by  Mr.  Wells,  who  sold  out  his  interest  (od€ 
tenth)  before  the  mUl  was  completed  for  the  sum  of  $35.  One  yea 
later  the  same  share  sold  for  $32,000.  In  laying  a  tram- way  to  ran  th 
quartz  to  the  mill  a  very  rich  pocket  was  struck  near  the  surface,  oat  c 
which  it  is  believed  that  over  $300,000  has  been  taken.  As  usual  ii 
quartz-mining  in  those  days,  the  receipts  were  liberally  expended  il 
dividends,  large  salaries  and  wages,  and  grand  improvements,  wbil 
the  bonanza  continued ;  but  when  immediate  profit  ceased,  assessment 
were  required  for  dead  work,  and  indifference,  discouragement,  dissen 
sion,  and  litigation  were  the  result.  The  mill  was  idle  eight  years,  wa 
then  pnrcha^d  by  San  Francisco  parties,  and  was  burned  down  in  18G( 

A  tailing-mill  was  next  built  by  6.  Collins  Shallcross  &  Wightmaii 
containing  two  lar^  ovens  and  six  iron  arrastras,  driven  by  a  12-bor8 
engine.    This  proving  unsuccessful  was  sold  and  removed  to  Marys\ill( 

A  water-power  mill  was  next  built  on  a  divide  about  a  mile  east  o 
Oregon  City,  by  Mr.  Fuller.  It  was  of  improved  form,  with  doabl 
stamp-rods,  and  worked  ^ell,  but  before  doing  much  was  burned  dowi 
The  iron-work  was  bought  by  Mr.  John  C.  Fall,  who  put  it  into  anothe 
niill,  erected  on  the  Venus  mine,  at  Oregon  City*  The  vein  proved  ricli 
and  the  mill -was  profitable;  bnt  it  was  again  destroyed  by  fire.  Mi 
Fall  then  removed  the  iron-work  to  Unionville,  Nevada,  when  it  becam 
part  of  the  Pioneer  Mill.  About  $500  in  gold  was  found  nnder  the  die 
of  the  old  batteries. 

A  12-stamp  mill  Tone  pan,  25horse  engine)  was  erected  on  the  Porte 
mine,  at  Jordan  Hill,  six  miles  north  of  Oregon  City.  This  mill  is  no^ 
standing,  and  the  only  one  in  this  district.  It  has  paid  well,  but  for  th 
last  eight  years  all  operations  have  been  suspended  on  account  of  litigs 
tion — ^recently  compromised.    The  property  is  now  owned  in  Marysvilk 

The  Virgin  mine  was  re-incorporated  in  1857,  and  called  the  Venus 
After  the  mill  was  burned  all  operations  were  suspended  for  four  yean 
This  summer  S.  P.  Kimball,  one  of  the  present  owners,  opened  a  larg 
shaft  on  the  mine,  6  by  13,  and  timbered  it  for  working-purposes.  I 
mill  will  shortly  be  erected. 
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Aboot  all  the  niuneroas  veins  of  this  district  ran  northeast  ahd  south* 
vest,  and  dip  45^.  The  greatest  depth  reached  on  any  of  them  has  not 
exceeded  120  feeti  The  rock  will  pay,  on  an  average,  $12,  with  a  chance 
of  striking^  rich  pockets. 

According  to  many  assays  from  the  mint  and  various  assay-oifices, 
tiie  fineness  of  the  gold  rnns  from  755  to  790 ;  silver  is  mixed  with  it. 
The  base  metals  are  arsenic  with  a  little  sulphur  and  very  little  copper. 

The  river-veins  are  worked  out,  except  some  banks  of  gravel,  which 
pay  $L50  per  day  to  the  hand.  The  gulches  and  placers  are  nearly  all 
exhausted. 

SIERRA  COUNTY. 

This  ooanty  contains  within  its  limits  some  of  the  most  extensive  and 
profitable  hydraulic  and  drifting  ground  in  California,  as  well  asnumw- 
COS  veins  of  quartz.  It  has  not  heretofore  received  the  attention  it  de- 
served, either  frtun  the  press  or  the  reports  of  the  Mining  Commissioner. 
Ibis  year  I  am  enabled  to  present  a  full  and  accurate  description  and 
report  of  its  resources,  from  the  pen  of  Mr.  C.  W.  Hendel,  United  States 
deputy  mineral-surveyor,  whose  practice  of  his  profession  as  civil  and 
Dining  engineer,  during  a  period  of  twenty  years'  residence  in  Sierra 
County,  remlers  him  eminently  fit  for  this  task.  The  calculations  of  yield 
per  ton,  or  per  cubic  yard,  have  been  made  from  personal  knowledge  or 
from  examination  of  the  books  of  the  various  companies. 

Sierra  County  is  situated  between  latitude  dO^  22^  and  39^  40^  north,  and 
between  longitude  120^  and  121o  west  from  Greenwich,  and  is  bounded  on 
tbe  north  by  Plumas  County,  on  the  east  by  the  State  of  Kevada,  on  the 
loath  by  Kevada  County,  and  on  the  west  by  Yuba  and  Plumas  Coun- 
ties. Its  greatest  longitudinal  distance  is  from  southwest  to  northeast, 
about  fifty-four  to  sixty  miles,  and  its  average  transverse  distance  is 
about  fifteen  to  twenty  miles,  tnus  including  about  one  thousand  square 
miles.  Its  lowest  point  is  located  on  the  North  Yuba  Kiver,  in  its 
southwest  oomer,  being  about  2,000  feet  above  sea-leveK  while  its  highest 
prnnt  is  the  culminating  rocky  summit  of  the  Sierra  Buttes  Mountain, 
atar  Sierra  City,  sometimes  called  the  Downieville  Buttes,  being  about 
thirteen  miles  east  of  Downieville,  the  county-seat,  and  about  8,500  feet 
'ihoxe  sea-leveL  The  estimated  population  is  about  6,000,  having  2,605 
domiciled  registered  voters.  The  total  assessed  valuation  of  property 
is  about  $2,000,000.  Of  the  640,000  acres  there  were,  in  1871,  22,310 
a^es  inclosed,  and  2,560  acres  cultivated ;  of  which  945  acres  produced 
13,441  bushels  of  wheat;  860  acres.  19,022  buAels  of  barley ;  515  acres, 
11,785  bashals  of  oats;  llacres,250DU8helsofrye;  89  acres,  8,410  bushels 
of  potatoes ;  6,820  acres,  7,110  tons  of  hay.  The  county  produced  also  7 
tODsof  beets,  18tonsof  turnips,  9  tons  of  pumpkins  and  squashes,  72,300 
pounds  of  butter,  14J0OO  pounds  of  cheese,  1,260  pounds  of  wool,  and  3,100 
pounds  of  honey.  It  had  also  last  year,  of  growing  trees,  7,810  apple, 
5,100  peach,  981  pear,  389  plum,  390  cherry,  87  nectarine.  107  quince. 
40apricot9  ^1-  ^89  ^  lemon,  lorange,  17  prune,  20  mulbeny,  12  almond,  and 
20  walnut  trees ;  24^200  goosebeny  and  11,000  raspberry  bushes,  and 
3,700  strawberry  and  1,220  grape  vines,  the  latter  producing  1,200  gal- 
k>Ds  of  wine.  There  are  19  ditches  for  irrigating  purposes  in  this 
eounty,  to  irrigate  320  acres  of  land. 

The  country  is  wdl  timbered  and  ridi  in  forests  of  beautiful  and 
fiUtely  sugar-pine,  {Pinns  Lambertiana.)  fix>m  18  to  25  feet  in  circumfer- 
«ice;  yellow  pane,  {P.  pimderomi ;)  litUe  sugar-pine,  (P.monticola;)  dig* 
ger  or  semb  pine,  (P.  Sabiniana;)  tamarack,  (P.  oem^orto;)  white  fir, 
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{Pieea  grandis  ;)  red  fir,  (P.  amabUis  ;)  sprace,  {AInes  PatUmi  ;)  cedai 
{LU>o  oedrus  decarrem ;)  live-osky  (Queretu  WisUzeni  ;)  black  oak,  (^ 
BonomensiSy)  covering  the  mountain-slopes,  from  their  lowest  poiut 
on  Yuba  Eiver  and  its  tributaries,  up  to  the  summits  of  the  varion 
ridges  between  the  many  cafions^  to  an  elevation  of  8,000  feet,  am 
all  valuable  for  lumbering  and  mining  purposes.  There  are  9  steai 
and  12  water-power  saw-mills  in  operation,  having  produced  last  yea 
6,000,000  feet  of  lumber. 

The  climate  is  very  salubrious,  most  deaths  occurring  from  great  ii 
temperance,  exposure,  accidents,  and  violence.  The  spring,  summei 
and  autumn  months  are  similar  in  climate  to  those  of  Northern  Italj 
The  excessive  heat  prevailing  in  the  valleys  lasts  but  a  few  days,  an 
then  only  for  a  few  hours  during  each  afternoon.  The  winteir-montb 
are  often  very  severe  and  terrible  during  the  prevalence  of  the  gres 
storms ;  still,  the  cold  is  not  as  great  as  in  the  Eastern  States  iu  tb 
same  latitudes  and  at  less  altitude,  or  even  at  the  sea-shore  of  th 
Atlantic  The  snow-fall,  in  localities  of  great  altitudes,  is  from  10  to  2 
feet  in  depth. 

Mineral  resources. — ^lu  mineral-resources  Sierra  County  may  jnstl 
claim  to  be  second  to  none,  in  &ct  to  be  the  leading  county  of  Cahfoi 
nia  in  regard  to  drift,  hydraulic,  and  vein  mining.  The  mines  were  i 
the  early  days  easily  worked  and  prolific  in  their  yield ;  and  they  stil 
continue  to  be  among  the  most  remunerative  and  productive  in  th 
Statifd. 

Gold  is  found  at  all  altitudes,  from  the  lowest  point  in  the  beds  of  tb 
rivers,  to  the  very  summits  of  the  divides.  The  deep  beds  of  auriferon 
gravel  and  the  quartz-deposits  will  not  be  exhausted  for  centuries. 

Oravelmines.— Sierra  County  is  considered  the  principal  drift-mininj 
county  of  California.  Several  well-defined  and  far-famed  ancient-rive 
channels  run  across  this  county  in  a  genersd  north  and  south  course 
from  500  to  2,000  feet  higher  than  the  present  paiallel-running  creeks  an< 
rivers — some  of  them  so  high  that  the  introduction  of  water  to  them  ha 
hitherto  been  considered  of  donbtfhl  possibility,  and,  if  practicable,  to 
costly  for  poor  miners.  It  is  a  well-established  fact  in  regard  to  placei 
mining  that  without  ditches  these  rich  and  extensive  auriferous  gravel 
channels  are  insignificant  in  value.  No  gold  can  be  obtained  from  then 
without  toater.  The  streams  run  past  these  deposits  &r  below,  in  deep 
steep,  and  often  very  abrupt  canons,  which  have,  however,  a  great  fall 
and  extend  high  up  into  the  snowy  regions,  so  that  by  taking  the  wate 
from  near  their  sources  this  indispensable  requisite  for  hydraulic  opera 
tions  can  be  obtained.  Thero  aro  at  present  fifty  mining-ditches  in  thi 
county,  with  an  aggregate  length  of  two  hunched  and  twenty  miles 
costing  about  $750,000.  There  is  still  demand  for  more  water,  as  th 
present  supply  lasts  only  from  four  to  eight  months. 

Although  many  millions  of  ounces  of  gold  have  been  taken  from  th 
edges  of  these  channels,  where  they  have  overflowed  their  beds,  the; 
have  been,  so  far,  scarcely  more  than  touched.  The  most  eastern  o 
these  channels  appears  to  come  from  Plumas  County,  in  the  nortb 
It  crosses  Feather  River  near  Beckwith's  Pass,  continues  thence,  in  cod 
junction  with  a  channel  coming  from  the  nortliwest,  (passing  Gold  Lake, 
as  one  grand  river  in  a  southwesterly  course,  passes  the  KeystoD< 
quartz-mine  and  Milton's  Banch,  crosses  the  old  Henness  Pass  wagon 
road,  near  the  ^^  middle  waters^ — Shaving  been  so  far  but  verylittl 
opened — thence  along  the  mining-camp|8  of  Nebraska  and  America! 
Hill,  both  of  which  have  proved  its  richness,  and  flniJly  on  towan 
Eureka,  south,  in  Nev<ida  County,  where  it  is  extensively  opened  an< 
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wOTked  with  gieat  sncoess  and  profit  by  many  mining  companies. 
Here  the  celebrated  North  Bloomfield  Company  (at  an  expenditure  said 
to  have  been,  for  some  time  past,  $60,000  x>er  month  for  labor  and 
material  alone)  is  now  opening  this  channel  with  a  bed-rock  tunnel  one 
and  a  half  miles  long,  in  order  to  work  and  wash  out  the  lower  rich 
strata  of  the  company's  extensive  mining-ground,  located  on  the  above- 
described  grand  gravel-channel  or  dead  river.  This  channel  is  in  Sierra 
Ck>anty,  about  twenty-five  miles  in  length,  and  averages  one  mile  in 
width. 

The  channel  lying  next  west  enters  Sierra  Oounty  near  its  northeast 
corner,  on  the  dividing  ridge  of  the  beads  of  Hopkins  and  Nelson 
Creeks,  in  Plumas  County,  and  Canon  Creek,  in  Sierra  County ;  runs  a 
southerly  course,  and  is  covered  to  great  depth  by  heavy  layers  of  lava 
andvolcanic  sand,  (conglomerate,)  or  ^  mountain-cement,''  as  it  is  gener- 
aUy  termed  by  the  miners.  The  main  channel  has  been  tested  by  partial 
working  in  the  following  rich  places  through  which  it  passes,  viz :  Canon 
Creek,  Poker  Flat,  Deadwood,  Sebastopol,  Excelsior,  Fir  Gap,  Monte 
CristOy  City  of  Six,  Bock  Creek,  Forest  City,  West  Bavine,  Alleghany, 
Chip's  Flat,  and  Minnesota,  all  in  Sierra  County ;  and  Orleans  and 
Moore's  Flat,  &c.,  in  Nevada  Oounty  on  the  south.  In  all  these  places. 
with  the  exception  of  the  four  last  named,  the  deposit  has  been  worked 
by  means  of  shafts  or  tunnels,  by  drifting,  and  in  most  instances  the 
firont  of  it  only  has  been  hydraulicked,  where  water  could  be  obtained. 
with  a  satisfactory  result.  The  four  last-named  places  are  still  workea 
with  great  success  by  hydraulic  process.  All  these  mining-camps  paid 
richly  in  early  days,  producing  many  millions ;  and  this  channel  has  of 
late  proved  as  rich  as  formerly  wherever  followed  and  opened  low  enough 
into  the  center  of  the  overlying  hills.  This  has  been  demonstrated  at 
the  mining-ground  of  the  Bald  Mountain  Company,  at  Forest  City, 
and  the  Highland  and  Masonic  Company,  situated  between  West  Ba* 
vine  and  Alleghany. 

This  channel  has  several  branches,  which  have  proved  equally  rich  in 
several  places,  as,  for  instance,  the  celebrated  ^^  blue  lead  "  or  <<  blue 
hanka,"  near  Downieville,  situated  on  the  left  bank  of  the  North  Fork 
of  the  North  Yuba  Biver,  which  is  apparently  a  difTerent  gold-bearing 
channel  £rom  that  of  the  ancient-river  beds  before  described. 

Without  its  branches  the  above-mentioned  channel  is  over  twenty 
miles  long  in  Sierra  County,  and  more  than  one  mUe  wide,  containing 
an  area  of  over  twenty  square  miles,  having  a  grade  of  70  feet  per  mile 
in  av^age*  Farther  west  comes  the  celebr&t^  and  more  extensively 
developed  so-called  ^'  Slate  Creek  Basin,"  on  each  side  of  which  is  a  well- 
proved  and  very  rich  anriferous  gravel-range  or  dead-river  channel. 
These  run  nearly  parallel  to  each  other  in  a  southwesterly  course  from  the 
northeast,  uniting,  however,  again  near  Bald  Mountain,  in  the  neighbor- 
hood  of  Scales  Diggings  and  Poverty  Hill.  The  eastern  of  these  two, 
lying  between  Canon  Creek  on  the  east  and  Slate  Creek  on  the  west,  appar* 
ently  enters  Sierra  County  in  its  northwest  comer)  under  Pilot  Peak, 
This  isolated  mountain  is  over  7,000  feet  high,  of  volcanic  origin,  its  north- 
eastern slope  heaved  up  and  walled  with  basaltic  columns,  while  its  lofty 
summit,  commanding  a  snUime  panoramic  view  of  the  Sierra  Nevada 
Mountains  for  hundreds  of  miles  distance,  Sacramento  Valley,  and  the 
Coast  Bange,  is  capped  with  a  bed  of  lava  600  to  700  feet  thick.  This 
channel  has  an  average  fall  from  the  base  of  Pilot  Peak  (where  it  is  worked 
by  the  North  American  Mining  Company)  down  to  Scales  Diggings,  near 
the  jonction  of  the  western  channels,  of  84  feet  per  mile,  reckoning  these 
two  pcnnts  as  twelve  miles  ^Mirt,  as  they  are  in  an  air-line.    The  course 
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of  the  channel  is,  however,  very  crooked,  Uke  all  onr  present  streams. 
It  passes  from  onder  Pilot  Peak,  through  the  Pilot  Company's  claim, 
where  it  has  also  been  recently  discovered  in  their  late  and  lowest  tunnel, 
at  a  distance  of  800  £det  from  its  month,  and  at  an  altitnde  of  about  6,400 
feet  above  sea-level.  It  then  passes  through  the  North  Americfui  Com- 
pany's claim,  a  consolidation  of  many  well-known  mines,  containing  284|^ 
acres  of  very  valuable  and  rich  mining-lands,  which  has  already  yielded 
$325,000  tot350,000fromone-flftiethof  thewhole  area,  and  waspurchased 
a  year  ago  by  an  English  company.  Thence  it  passes  ieastward,  east  of  Slate 
Creek  House,  the  head  of  Blate  Creek,  near  or  under  Staffa  Moan  tain. 
Here  it  takes  a  southeast  coarse  und^  Mount  Fillmore  or  Altnras  If  oant- 
ain,  where  its  existence  has  already  been  proved  by  a  tunnel  driven  on 
the  east  or  Canon  Creek  side  by  a  Gennan  company.  This  Manuel 
proved,  however,  to  be  too  high,  and  a  new  one  has  since  been  started 
much  lower  and  is  expected  to  strike  the  bottom  of  this  channel  ere 
long.  Thence  it  trends  toward  Table  Bock,  passing  between  Potosi  and 
Cold  Canon,  in  which  places  it  has  for  many  years  past  been  extensively 
woriied  with  great  profit  by  drifting  in  the  direction  quartering  toward 
each  place,  or  in  a  more  southerly  course.  The  Fashion  and  Sierra 
Companies,  in  Cold  Canon,  have  driven  their  tunnel  southwest  to 
ceach  the  channel  in  their  ground,  (both  companies  having  thus  &r 
taken  out  over  $760,000  of  gold,)  while  the  first  companies  working  in 
Potosi  had  to  drive  their  tunnels  southeast  to  reach  the  same  channel 
intheir  ground.  The  Pittsburgh  and  Hawkeye  Companies,  in  Potosi, 
have  thus  far  taken  out  over  $1,000,000  of  gold.  Becently  the  Mono- 
mental  Company,  also  in  Potosi,  lying  north  of  the  former  mines,  has  aiao 
tapped  the  same  channel,  and  is  now  declaring  dividends  of  $5,000  to 
$6,000  per  month.  The  Empire  Company,  owned  by  San  Francisco  oap- 
italists,  lying  still  farther  north,  is  driving  energetically  toward  the  same 
rich  channel  known  to  exist  in  its  grouniL 

We  find  this  channel  going  thence  southward  toward  Howland  Flat, 
as  proved  by  the  connection  of  the  Pittsbui^h  and  Hawkeye  Companies^ 
anderground  works  with  those  of  the  Union  Mining  Company  and  others 
in  Howland  Flat,  at  an  altitude  of  5,750  feet,  (the  town  being  5,850  feet 
in  altitude,)  making  a  diflferenceof  elevation  from  the  channel  at 
Pilot  Peak  to  Howland  Flat  of  650  feet  Xlie  Hawkeye  Company  in 
Potosi,  in  opening  out  its  claim,  ran  first  a  tunnel,  at  a  cost  of  over 
$30,000,  from  the  northwest  or  upper  side.  This  proving  too  high  to 
work  the  bottom  of  the  ground  in  the  channel  to  advantage,  having  no 
drainage,  they  made  a  drain-tunnel  from  the  Union  mine  in  Howland 
Flat,  at  an  expense  of  $20,000.  But  this  drain-tunnel  going  through  the 
so-called  ^^  swell  "-rock  it  closed  up  again,  soon  after  its  completion,  to 
such  an  extent  that  fifteen  montiis  aftorward,  when  the  Union  Company 
crossed  the  line  of  it,  no  appearance  oi  the  old  tunnel  could  be  found| 
save  the  firmly-imbedded  timbers.  Having  completed,  at  a  cost  of  over 
$40,000,  a  new  drain-tunnel  from  the  southwest,  over  2,500  feet  in  length, 
the  company  has  since  worked  very  rich  ground,  having  t^en  out  as 
much  as  80  ounces  of  gold  per  week  to  thirty  men  working. 

The  Union  Company,  also  in  Howland  Flac^  has  thus  far  taken  oat 
over  $1,000,000,  and  is  now  driving  a  lower  tunnel  for  the  so-called 
*^back  channel,"  under  Table  Bock,  a  mountain  7,200  feet  in  altitude. 
The  front  ground  of  Howland  Flat  has  all  been  drifted  out,  having 
yielded  several  millions.  This  ground  has,  of  late,  been  ccmsolidated 
into  one  company,  known  as  the  Last  Chance  Placer-Mining  Company ; 
and  an  application  for  a  United  States  patent  to  the  lands  (33  acres) 
has  been  made.    In  the  report  to  the  United  States  surveyor-general  of 
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California,  by  the  United  States  deputy  mineral-surveyor,  0.  W.  Hendel, 
vho  made  the  survey  of  said  mine  under  special  instructions  of  Septem- 
ber 28, 1872,  he  says : 

This  inine  is  a  consolidation  of  the  once  celebrated  rich  mining-grounds  of  the  follow- 
iig  mining-companies,  viz,  the  Saint  Lonis,  Golden  Gate,  Minnesota,  Wabash,  and  other 
compaoieB  dow  defnnot,  which  have  spent  not  less  than  |50,000  in  opening  the  ground, 
either  by  tunnel  or  shafts:  and  it  is  belieyed  that  not  less  than  $1,000,000  in  gold-duet 
has  been  obtained  from  tne  bed-rock,  while  the  remaining  top-gravel,  which  is  about 
50  to  GO  feet  high,  to  near  the  surface,  will  pay  a  lar^e  sum  of  gold  by  working  by 
hydraolie  process.  The  whole  bank  being  an  auriferous  gravel-deposic,  contain- 
ing plenty  of  free  gold  throughout,  to  near  the  surface,  which  is  covered  by  a 
bed  of  heavy  lava,  tufa,  or  voleanio  sand,  offers  exceUent  opportunity  for  hydraulic 
mining.  This  mine  is  but  a  small  portion  of  the  celebrated  gold-bearing  gravel-chan- 
nel or  ancient-river  bed,  which  comes  from  Pilot  Peak  in  a  southeasterly  course,  and 
extendsnhiough  Sierra  County,  by  way  of  Pine  Grove,  Chandlerville,  Slc. 

This  channel  is  then  traced  further  south  by  its  exposed  edges  in 
several  places  on  each  side,  having  been  worked  with  great  profit  by 
either  drifting  or  hydraulic  process  in  the  camps  of  Pine  Grove,  Rabbit 
Point,  ChandlervillCy  Sacket's  Gulch,  Saint  Louis,  Greenwood,  Cedar 
Grove,  Gardner's  Point,  Grass  Flat,  Slopeville,  Queen  City,  and  Portwine, 
M  on  the  west  side  of  the  channel ;  by  two  mining  companies  east  of 
Howland  Flat,  and  at  Wahoo  on  the  east  side. 

At  Pine  Grove,  the  Comet  is  the  only  company  at  present  working. 
It  does  not  use  the  late  and  most  approved  appliances,  which  have, 
within  a  few  years,  made  a  revolution  in  hydraulic  mining,  by  which: 
this  branch  of  mining  has  become  a  regular  and  legitimate  business. 

Notwithstanding  this  drawback,  and  the  fact  that  the  shareholders,, 
who  are  in  this  case  the  workmen,  receive  higher  wages  than  is  custoui- 
ary  for  hired  help  in  the  same  locality,  they  have  been  washing  their 
^onnd  by  hydraulic  process  with  considei^able  success.  They  have,  in 
1^72,  sluiced  away  a  piece  (a  great  part  of  which  had  been  drifted  out 
by  former  companies  years  ago)  containing  33,970  square  feet  or  1,188,950 
cubic  feet  of  ground,  (the  bank  being  about  30  to  35  feet  deep  at  present,) 
by  using  only  300  to  500  inches  of  water,  for  which  they  paid  this  season's 
rent,  $4,250,  at  the  rate  of  $40.85  per  cubic  yard  of  gravel  througheut. 
Allowing  150  pounds  for  the  weight  of  the  gravel  per  cubic  foot,  the 
comi)aDy  had  moved  178,342,500  pounds,  or  89,171^  tons,  including  the 
immense  bowlders  which  had  to  be  turned  over,  and  obtained  a  yield  of 
?'17,921  or  $20.1  per  ton.  Their  mining-appliances  consisted  of  500  feet 
of  iron  pipes,  of  11-inch  diameter,  and  700  feet  of  O-inch  diameter,  hav- 
ing  a  pressure  of  115  feet  fall.  With  but  little  expense  they  could  have 
obtained  over  160  feet  pressure.  They  were  using  two  pipes,  one  with 
a  2.J-Lnch  and  the  other  with  a  2|-inch  nozzle.  After  the  gravel -bank 
bad  been  caved  down  by  the  stream  of  water  from  the  pipes,  the  caved 
and  brokenup  gravel  was  carried  in  ground-sluices  into  and  through 
400  feet  of  sluices,  paved  with  rock,  set  on  or  above  the  bed-rock,  thence 
dropping  down  a  perpendicular  shaft.  25  feet  deep,  into  their  sluice-tun- 
nel, in  which  they  have  a  flume  2^  teet  wide  by  2^  feet  deep,  set  at  a 
grade  of  1  foot  in  12,  paved  also  with  rock,  and  300  fe^t  long,  this  tun- 
nel having  cost,  on  an  average,  not  quite  $10  per  linear  foot.  The  tail- 
ings, after  passing  out  of  the  tunnel,  ran  thence  through  a  flume  of  the 
same  size  along  the  hill-side  of  Slate  Creek  for  300  feet,  then  dropped 
into  a  ravine  through  100  feet  of  ground-sluice,  where  they  are  yearly 
worked  over  again  by  other  parties,  with  excellent  tesults,  and  are  Anally 
carried  into  Slate  Creek,  as  are  all  tlie  tailings  from  the  surrounding 
bilb.  Here  they  loilge  and  are  carried  off  by  freshets,  to  some  extent, 
into  the  Yuba. 

6  m 
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The  gravel-claims  of  tbi»  place  and  the  sarroaDding  country  are  of 
the  class  known  as  deep-placer  or  drift  diggings ;  their  value  depends 
upon  the  richness  of  an  auriferous  stratum  covering  the  bed-rock  to  a 
greater  or  less  extent.  In  the  Pine  Grove  mines  this  stratum  is  abont 
20  to  30  feet  thick.  The  bed-rock  on  which  this  pay -streak  rests  is  soft 
yellow  metamorphic  slate,  having  a  blue  color  a  few  feet  below  the  sur- 
face, and  becoming  hard  in  going  down.  The  appearance  of  the  gravel 
in  all  these  mines  is  very  favorable  for  hydraulic  mining,  unless  too  much 
lava  or  barren  top-dirt  makes  it  unprofitable  to  ^^  pipe  olf  "  or  strip.  lu 
that  case  it  must  be  worked  by  drifting,  in  the  progress  of  which  it  is 
generally  the  case  that  the  pay-stratum  becomes  thinner,  but  richer  in  gold 
on  the  bed-rock  per  cubic  foot.  The  open  banks  show  a  beautiful  quartz- 
wash.  The  gravel  is  mingled  quite  freely  on  the  bottom  with  smooth- 
washed  quartz-bowlders,  weighing  often  some  tons,  well  rounded ;  and 
the  remainder  is  composed  of  smaller,  well-washed,  round,  and  smooth 
quartz  pebbles,  mixed  in  yellowish  and  whitish  clay,  sand,  and  other 
earthy  matter.  The  rocks,  when  taken  from  their  virgin  places,  leave  a 
smooth  bed  behind,  a  sign  which  is  held  by  all  observing  miners  as  an 
indication  of  rich  pay.  The  gold  is  about  .910  to  .920  line.  At  Chand- 
lerville,  now  mostly  owned  by  the  Sears  Union  Water  Company,  under 
the  management  of  Mr.  George  Cox,  that  company  worked,  last  year, 
gravel  considered  the  poorest  in  the  neighborhood  for  miles  around,  being 
so  hard  that  only  the  best  kind  of  a  hydraulic  ram,  "Chief"  or  "  Dicta- 
tor,*' would  make  an  impression  in  their  gravel  or  rather  cement  (con- 
glomerate) bank,  and  paying  only  7  cents  p^r  cubic  yard ;  but  they 
washed  such  an  enormous  body  of  ground  that  they  still  realized  a 
handsome  dividend  over  and  above  getting  paid  for  their  water,  where 
other  parties  before  them,  even  in  somewhat  richer  ground,  but  with  no 
business  qualifications,  could  not  make  expenses  under  the  old  system 
of  working,  and  in  consequence  had  become  bankrupt.  This  company 
uses  a  flume  5  feet  wide,  3  feet  deep,  set  in  a  bed-rock  cut  and  tunnel, 
at  a  grade  of  6  inches  in  12  feet,  using  1,200  inches  of  water,  part  of  it 
running  through  a  15-inch  pii>e,  made  of  No.  16  sheet-iron,  with  a  ^• 
inch  nozzle,  and  a  Dictator  with  an  11-inch  inlet,  under  a  pressure  of 
150  feet.  They  have  also  an  old-fashioned  3-inch  nozzle,  throwing  300 
inches  of  water.  A  few  white  men,  at  $3.50  per  day,  are  employed  to 
♦oversee  the  Chinese  laborers,  who  only  receive  $1.40  per  day,  to  wheel 
up  into  the  ground-sluices  the  balance  of  the  gravel  on  the  bed-rock. 
In  eleven  weeks'  run  this  company  moved  350,000  cubic  yards  of  gravel, 
the  bank  being  only  about  25  feet  high. 

At  Saint  Louis,  where,  in  former  years,  the  ground  was  owned  in  very 
small  parcels  by  many  companies,  about  two  dozen  of  which  were 
usually  at  work  by  hydraulic  washing,  the  ground  has  of  late  been  more 
consolidated  and  reduced  to  about  half  a  dozen  ownerships,  claiming 
from  300  to  500  acres  of  nxining-land.  Four  of  these  companies^  pos- 
sessing all  the  water-privileges,  are  Morgan  &  Co.,  Emory  &  Co.,  Stahl 
&  Brother,  and  McCrory  &  Co.  They  are  beginning  to  use  the  modern 
appliancesfor  hydraulic  mining,  having  ground  enough  left  for  fifty  years, 
which  will  pay  from  $2,000  to  $10,000  per  100  feet  square. 

At  Greenwood,  and  adjoining  Cedar  Grove,  are  the  Star,  Caledonia, 
and  Exchange  Companies,  having  a  frontage  of  about  4,000  feet  on  this 
channel,  and  running^nto  the  main  channel,  which  is  at  this  point  about 
one  and  a  half  miles  wide  between  Slate  and  Caiion  Creeks.  The  front 
ground  of  Cedar  Grove  paid  well  in  e^rly  days  for  washing  in  shiice- 
boxes.  McCrory  &  Co.  took  out  from  IJ  claims  (at  100  feet  square)  in 
one  season  $42,000,  and  out  of  1^  claims  $30,000.    There  have  been  over 
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$250,000  taken  ont  from  abont  12  acres  of  low  ground  in  that  place, 
6x)m  banks  not  over  40  feet  deep. 

At  Gardner's  Point,  formerly  a  mining-camp  of  some  note,  having 
yielded  abont  $500,000  of  gold,  but  dormant  for  about  ten  years,  the 
property  was  lately  purchased  by  Colonel  B.  F.  Baker,  from  the  San 
Francisco  owners,  for  the  sum  of  $3,000,  and  consolidated  with  surround- 
ing mines.  The  purchaser  had  last  season  hardly  time  to  repair  dilapi- 
dated ditches  and  old  cuts ;  but  by  using  proper  hydraulics  and  patch- 
ing up  ditches,  &c.,  he  managed  to  wash  a  piece  of  ground  of  100  feet 
square.  There  were  about  5  feet  of  soft  blue  gravel  on  the  bed-rock,  and 
on  top  of  that  about  45  feet  white  griavel,  mixed  with  blue  quartz-bowl- 
ders, all  washed  smooth  and  well  rounded,  and  30  feet  of  soft  lava  on 
top  of  that,  making  the  face  of  the  bank  abont  80  feet  high.  Out  gf 
Ibis  piece  he  realized,  at  the  expense  of  a  few  thousand  dollars,  the  sum 
of  $30,000.  In  this  claim  he  found  two  diamonds,  the  first  of  which 
was,  it  is  said,  lost  by  his  foreman,  who  did  not  know  its  value,  while  the 
second  and  smaller  one,  found  and  preserved  by  Colonel  Baker,  has  been 
prononnced  by  lapidaries  a  diamond  of  the  first  water  without  any  flaw, 
and  valued  at  $165. 

Thence  we  trace  the  channel  through  Grass  Flat,  where  it  is  over  one 
and  a  half  miles  wide,  and  where  the  Pioneer  Company  and  others  to  be 
consolidated  have  made  an  application  for  a  United  States  patent 
to  360  acres  of  mining-lands,  which  they  own.  This  company  is  no^v 
running  its  third  tunnel,  having  made  the  common  mistake  of  starting 
their  former  tunnels  too  high  and  running  them  only  for  drifting  pur- 
l)oses  on  a  small  grade.  It  now  becomes  necessary  and  very  remunera- 
tive to  work  this  mine,  and  afterward  the  whole  district  to  the  north, 
containing  over  1,000  acres,  through  the  outlet  of  the  tunnels,  by  drift- 
ing or  hydraulic  process  as  the  case  may  be.  This  can  be  done  with 
a  deep  tunnel  by  following  the  channel  up  with  cuts  or  tunnels,  having 
the  great  advantage  of  soft  rock  and  its  natural  grade  from  north  to 
south,  instead  of  running  a  separate  tunnel  through  the  hard  rim-rock 
for  each  company,  at  an  enormous  expense.  Mines  in  .a  contiguous 
row  on  the  same  channel  are  too  often  worked  independently,  while  one 
general  tunnel,  following  the  channel,  would  allow  the  water  to  run  off 
by  its  natural  flow  to  the  lowest  from  all  the  mines,  at  great  saving  of 
expense.  The  Pioneer  Tunnel  would  be  the  nearest  and  most  accessible 
outlet  for  a  large  range  of  country  on  the  channel.  The  claims  of  the 
Pacifllc,  tJnion,  and  Monte  Cristo  Companies,  containing  hundreds  of 
acres,  lying  south  of  Grass  Flat,  and  having  poor  facilities  for  drain- 
age, could  all  be  washed  through  this  tunnel  by  the  hydraulic  process, 
since  their  bed-rock,  strange  to  say,  pitches  heavily  toward  the  north. 
Unfortunately  the  Pioneer  Company  went  to  work  with  false  economy, 
without  proper  surveys,  which,  compiled  and  studied  by  an  experienced 
engineer,  would  have  established  to  a  certainty  the  bearings  and  dif- 
ferences of  grade  of  the  different  channels.  They  have  lately  consulted 
an  engineer,  to  ascertain  how  much  lower  they  could  start'  a  sluice- 
tunnel,  and  its  mecessary  length ;  and  the  result  is  that  after  blasting 
a  tunnel  1,500  feet  through  very  hard  rock,  costing  on  an  average  $20 
per  linear  foot,  and  yet  worthless  for  hydraulic  purposes,  they  find 
that  they  could  have  run  a  sluice-tunnel,  for  nearly  the  same  amount 
of  money,  more  than  150  feet  lower,  by  commencing  a  few  hundred 
feet  southwest  of  the  mouth  of  the  old  one,  and  that  by  the  surveyed 
route  the  deep  tunnel  would  have  been  only  276  feet  longer.  The  rock 
would  have  been  more  favorable,  not  costing  over  $15  per  foot ;  and 
a  splendid  sluice-grade  would  have  been  obtained,  with  the  drainage 
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of  a  section  of  mining-gioimd  not  to  be  worked  oat  for  many  years. 
The  present  tunnel  started  over  ten  years  ago,  cost  over  $60,000,  and  ia 
now  3,500  feet  long  and  nearly3,000feet  in  the  above  channel,  with  gravel 
now  demonstrated  to  a  c^tainty  to  yield  great  profit  when  slniced  away 
by  hydraulic  process.  The  first  shaft  nused  for  air  from  the  branch 
tunnel,  about  900  feet  from  the  mouth  of  the  main  tunnel,  passed  through 
5S  feet  high  in  gravel,  with  the  5  feet  of  loam  on  the  surface,  and  the 
second  air  shaft,  in  the  main  tunnel,  1,630  feet  from  its  mouth,  passed 
through  80  feet  of  gravel,  with  6  feet  of  loam.  The  gravel  in  these 
shafts  contained  free  gold ;  and  throughout  the  whole  mine,  as  pros- 
X)ected,  it  is  heavily  impregnated  with  gold-bearing  sulphurets,  these 
(laving  assayed  as  much  as  $160  per  ton.  The  branch  tunnel,  where  in 
gravel,  for  a  distance  of  421  feet  and  18  feet  above  bed-rock,  paid  an 
average  of  86  J  cents  per  cubic  yard ;  and  for  1,200  feet  in  the  main  tun- 
nel, where  the  same  has  been  excavated  in  gravel,  (over  half  the  distance 
being  about  10  feet  above  bed-rock,)  the  gravel  paid  an  average  of  $1.04 
per  cubic  yard,  notwithstanding  the  gold  could  not  all  be  obtained. 
The  difficulty  is  that  the  gravel  is  loose,  the  free  gold  easily  washed,  and 
the  ground  very  wet,  (over  50  inches  of  water  running  out  of  the  main 
tnnnel  in  the  dryest  time  of  the  season ;)  hence,  before  the  gravel  is 
shoveled  into  the  cars,  the  gold  has  alieady  to  a  great  extent  been 
washed  down  to  the  bottom  of  the  tunnel.  This  company  recently  let 
another  contract  for  500  feet  of  tunnel,  expecting  to  strike  into  the 
richest  part  of  this  great  gravel-channel,  worked  by  more  than  six  com- 
I)anies  farther  south  toward  Portwine,  aoid  also  by  this  company  on  its 
north  side,  and  having  paid  as  high  as  $2.12  per  cubic  yard. 

Farther  south  from  Grass  Flat  we  have  in  operation  the  Union  Com- 
pany, north  of  Portwine,  which  has  a  claim  2,290  feet  long  by  850  feet 
wide  on  this  great  gravel-channel.  The  ground  is  open^  by  drifts; 
and  after  having  been  raised  in  loaded  cars  upon  a  double  track  96  feet 
in  length  from  the  incline  by  water-power,  the  gravel  is  transported 
through  a  tnnnel,  2,500  feet,  by  mule-power,  one  mule  hauling  10  to 
12  cars  out  of  the  tunnel  at  each  trip.  This  company  has  washed  in 
ten  years  past  37,810  cubic  yards  of  gravel,  which  yielded  $463,343.99, 
giving  the  astonishing  average  per  cubic  yard  of  $12.25.  The  ground 
is  very  deep.  A  shaft,  sunk  in  early  days  209  feet  deep,  with  30>horse 
steam-power,  and  still  prevented  from  reaching  bed-rock  by  the  quantity 
of  water,  showed  beautiful  '^quartz- wash"  from  top  to  bottom. 

The  adjoining  Monte  Gristo  Company  on  the  south,  on  fhe  same 
channel — the  only  company  which  has  worked  through  to  the  east  side 
of  the  channel  on  the  Canon  Creek  side — ^hoists  the  dirt  to  the  surface 
by  means  of  an  incline  with  a  15«horse  engine,  and  has  drainage 
through  the  Union  Tnnnel.  This  company  has  washed  in  the  la^t  ten 
years  83,959  cubic  yards  of  gravel,  which  yielded  $543,648.79,  or  $6.47 
per  cubic  yard. 

In  Portwine  this  channel  has  been  worked  extensively  and  profitably 
by  hydraulic  process,  by  the  Queen,  Golden  Gate,  Erie,  Eagle,  Sailor, 
and  several  French  companies,  having  produced  millions  of  dollars. 
About  a  mile  below  Portwine,  at  Bunker  Hill,  the  overflow  of  the  chan- 
nel over  its  rim-rock  is  plainly  seen,  and  has  been  partly  worked.  Thence 
for  about  four  miles,  toward  Mount  Pleasant  district,  little  prospecting 
has  been  done. 

In  following  the  course  of  the  channel  after  crossing  the  Gap  of  the 
summit  of  Bald  Mountain,  (5,500  feet  altitude,)  we  pass  to  the  right  of 
Hani  Scrabble  mining-district,  which  is  very  extensive,  but  very  little 
worked  for  want  of  water  and  capitaL 
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Next  oomes  Mount  Pleasant  Banch  mining-district  lying  southeast  of 
Poverty  Hill,  and  known  to  contain  very  deep  placers,  as  extensive,  and 
snpposed  to  be  as  rich  for  hydraulic  washing,  as  the  famous  Blue-Gravel 
mines  at  Smartsville,  in  ¥uba  County.  The  Iowa  Company,  in  attempt- 
ing to  reach  bed-rock,  sunk  a  double  shaft  154  feet  deep,  using  a  large 
overshot  water-wheel ;  but  disagreements  led  to  bankruptcy,  and  the 
pfojpartj  was  sold  under  the  hammer.  The  new  company  started,  with- 
out a  survey,  a  drain-tunnel  from  Bock  Creek,  to  strike  the  bottom  of 
the  shaft  After  they  had  run  a  considerable  distance,  they  found  tbat 
they  would  miss  the  shaft  150  feet  to  the  left,  and  were  12  feet  higher 
than  its  bottom.  This  tunnel  to  the  shaft  was  run  1,162  feet,  at  a  cost 
of  $d,000«  The  company  then  puftshased  a  30-horse  engine  and  steam- 
pomp,  and  sunk  the  shaft  to  a  depth  of  220  feet,  about  £o  feet  into  bed- 
rock, at  a  cost  of  over  $18,000.  Getting  hard  rock^  they  started  a  drift, 
bat  in  50  feet  they  lost  the  bed-rock,  the  shafb  having  been  sunk  on  the 
rim-rock.  After  running,  the  tunnel  200  feet  from  the  bottom  of  the 
shaft  into  the  hill,  through  gravel  that  prospected  well  for  hydraulics, 
the  company  attempted  to  sink  to  the  bed-rock ;  but  when  12  feet  down 
farther  progress  in  that  direction  was  stopped  by  the  inability  of  the 
workmen  to  get  rid  of  the  water  as  fast  as  it  came  in,  in  the  back  shaftj 
although  they  were  able  to  raise  some  1,600  gallons  per  hour.  The 
membm  of  the  company  being  working-men,  their  means  became  soon 
exhausted,  and  they  finally  quit  work,  and  all  the  mines  in  that  district 
have  lain  dormant  ever  since. 

Next  to  the  Iowa  Company  is  the  Washington  Company,  which,  more 
than  ten  years  ago,  ran  two  tunnels,  and  at  the  back  end  of  each  sunk 
shafts  to  a  considerable  depth,  spending  no  less  than  $25,000,  but  was 
Qoable  to  reach  bed-rock. 

Farther  south  we  have  the  Mount  Pleasant,  Ladies',  and  Lincoln  Com- 
panies. The  first  one  of  these  has  made  a  start  in  tlie  right  direction, 
by  commencing  a  sluice-tunnel  from  a  steep  ravine  emptying  into  Canon 
i'reek;  to  be  about  1,500  feet  long,  and  to  constitute  the  only  available 
outlet  to  drain  and  wash  off  several  miles  of  this  gravel-channel.  The 
estimated  cost  was  $40,000  to  $50,000.  This  company  being,  like  the 
rest,  not  abundantly  supplied  with  money,  is  working  but  little  on  this 
great  eut<erprise.  If  half  the  money  spent  in  this  district  on  petty  shafts 
and  tunnels  had  been  used  on  this  tunnel,  opening  nearly  1,000  acres, 
the  owners  of  the  ground  would  have  been  well  rewarded. 

In  this  neighborhood  the  western  channel  of  the  Slate  Creek  Basin 
unites  with  the  main  channel,  which  continues  on  its  course  southward 
to  Scales  diggings.  Here  the  Cleveland  and  Sierra  Hydraulic  Mining 
Company  is  nsing  2,000  inches  of  water,  and  running  night  and  day, 
employing  twelve  men.  They  use  one  of  Craig's  old  and  one  of  the  new 
QDiversal-joint  pipes,  with  a  nozzle  of  5^  inches  and  a  stream  under  200 
feet  pressure.  This  company  has  about  130  acres  in  the  old  channel. 
Where  they  are  now  working  it  is  from  40  to  200  feet  deep,  and  but  a 
small  portion  has  been  worked. 

The  same  company  works  another  set  of  hydraulic  claims  at  Council 
Hill,  about  two  miles  from  Scales's  and  four  miles  from  Brandy  City, 
where  1,000  inches  of  water  are  used,  in  two  streams,  one  with  a  3^ineh 
and  the  otiier  with  a  4^-inch  nozzle,  (old  style  of  pipe,)  under  275  feet 
pressure,  employing  five  men.  The  company  owns  several  ditches  sup- 
plying an  abundance  of  water. 

At  Fair  Play,  between  Scales's  and  Council  Hill,  Boyce  &  Brother  own 
Uieir  own  water,  which  is  conveyed  through  two  ridges  in  tunnels,  one 
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1,000  feet  and  the  other  600.feet  long.  They  also  own  several  hundred 
acres  of  rich,  blue  hydraulic  ground. 

At  Brandy  City,  on  Sk  ridge  between  Canon  Creek  and  the  North 
Yuba,  this  channel  is  successfully  worked  by  Messrs.  Zellerbach  and 
Hickey,  Jenkins  &  Co.,  and  others.  The  former  property  was  bought 
a  year  ago  for  $72,000.  After  introducing  all  modem  appliances  the 
new  company,  sixty  days  after  commencing  work,  cleaned  up  $32,000. 
This  company  owns  two  ditches,  each  of  a  capacity  of  1,200  inches. 

This  channel  extends  thence  south,  past  Young's  Hill,  Camptouville, 
San  Juan,  Birchville,  and  French  Corrall  to  Smartsville,  &c. 

The  most  westerly  channel  of  the  celebrated  Slate  Creek  Basin,  lying 
between  Slate  Creek  on  the  east  and  Little  Feather  Eiver,  in  Plnmat^ 
County,  on  the  west,  enters  Sierra  County  (like  the  before-described 
channel)  in  its  northwest  comer,  under  Pilot  Peak,  passing  from  Hep- 
sidam  along  the  main  dividing  ridge  through  Whisky  Diggings,  thence 
through  Gibsonville.  In  both  places  the  front  portion  of  this  channel 
has  been  worked  with  satisfactory  results  by  many  drifting  and  hydrau- 
lic companies.  About  a  mile  below  Gibsonville,  near  Wallis  Ravine, 
the  Go-Ahead  Company  sunk  a  shaft  351  feet,  with  a  steam-engine,  to 
bed-rock.  In  sinking  they  passed  through  seventy-five  different  strata 
of  different  texture,  and  also  found  a  petrified  elm-tre^  imbedded  in  the 
gravel.  This  work  was  done  under  contract,  to  sink  until  bed-rock  was 
struck,  and  a  few  pans  of  gravel  were  testecl  with  fair  results ;  but  the 
bed-rock  apparently  pitched  rapidly  into  the  hill,  threatening  to  require 
further  dead  work,  and  the  members  of  the  company  being  scattered, 
work  was  stopped  and  the  shaft  suffered  to  fill  up  with  water. 

The  channel  enters  thence  Plumas  County,  and  for  miles  has  not  been 
developed  until  it  reaches  La  Porte,  which  formerly  belonged  to  Sierra 
County.  ' 

The  mining-ground  in  and  around  La  Porte  has  been  more  consolidated 
and  is  owned  now  by  but  few  companies,  who  all  have  their  own  water. 
The  principal  mining  companies  are  Conly  &  Gi)well,  Gard  &  Orr,  Bald 
Mountain,  and  BordwelPs. 

Conly.  &  Gowell  hold  a  large  and  valuable  claim,  by  United  States 
patent,  said  to  be  the  first  one  ever  obtained  for  a  gravel-mine.  Tliey 
have  expended  a  large  amount  of  money  on  the  ground.  In  four  mouths' 
run  of  ground-sluicing,  or  hydraulic  washing,  they  cleared  off  about  6J 
acres,  averaging  about  65  feet  in  depth.  Allowing  150  pounds  as  the 
weight  of  gravel  to  the  cubic  foot,  this  company  moved  in  that  period 
the  enormous  amount  of  1,380,807  tons  of  gravel  and  started  it  ou 
its  way  to  the  Yuba  Eiver,  through  Slate  Creek.  They  have  an  abun- 
dance of  water  during  the  washing-season,  running  all  their  pipes, 
using  an  8-inch  nozzle,  and  800  inches  of  water,  miners'  measure.  This 
is  believed  to  be  the  largest  nozzle  in  use,  and  is  of  the  kind  known  as 
the  Monitor.  Before  it  the  banks  of  gravel  melt  away  like  snow  before 
the  sun.  liocks  weighing  each  a  ton  or  more  are  moved  by  the  force  of 
the  stream,  when  turned  against  or  under  them,  and  rolled  high  and  dry 
on  the  bauK  out  of  the  way. 

Heretofore,  in  mining  of  this  nature,  hose  and  pipes  were  used  which 
would  cjirry  a  large  body  of  water  under  a  pressure  of  50  to  60  feet. 
The  Monitor  will  stand  a  pressure  of  200  to  300  feet;  with  it  miners  can 
tear  the  hardest  cement,  even  cutting  a  ground-sluice  through  the  bed- 
rock with  it,  where  plenty  of  water  and  pressure  can  be  obtained.  The 
bottom  of  this  claim  is  covered  with  a  hard  cement  crust,  from  2  to  12 
inches  in  thickness,  resting  on  the  bedrock,  which, before  the  introduc- 
tion of  the  Monitor,  was  found  extremely  difficult  to  work.    Moreover  it 
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seriooBly  impeded  the  saving  of  the  gold  washed  out  from  the  earth 
above.  This  cement  itself  is  rich  in  precious  metals,  the  extraction 
of  which  its  extreme  hardness  prevented.  It  is  a  mass,  formed  under 
the  petrifying  influences  of  the  water  in  the  channel,  of  iron  pyrites, 
black  sand,  and  tine-ground  or  pulverized  quartz.  In  working  it  with 
the  Monitor  these  difficulties  disappear.  A  stream  is  turned  against  it, 
striking  on  the  bed-rock.  In  an  instant  it  cuts  a  hole  under  and  turns 
up  large  flakes  of  the  cement,  breaking  it  into  fragments  which  are 
almost  entirely  disintegrated  before  they  reach  the  end  of  the  flume. 
The  flume  of  this  company  is  4,500  feet  long,  and  riffled  the  whole  dis- 
tance with  stone  paving.  The  tailings  run  into  Slate  Creek,  where  they 
are  carried  away  to  some  extent  by  the  annual  floods,  the  residue  being 
washed  over  and  over  again  by  the  several  companies  owning  and  work- 
ing Slate  Creek  for  this  purpose.  To  clean  up  such  a  flume  and  cut  is 
a  large  job,  requiring  several  weeks,  but  the  most  pleasing  work  of  the 
miners'  season.  To  avoid  loss  of  time  they  run  continuously  through 
the  season,  as  long  as  the  water  holds  out  in  their  ditches,  cleaning  up 
only  once  a  year.  They  cleaned  up  last  year  over  $125,000  for  the  sea- 
son's run.  * 

What  has  been  stated  of  the  above  mine  is  applicable  also  to  Gard 
&  Orr  in  the  same  place,  who  also  own  several  hundred  acres  of  equally 
rich  gravel. 

Next  come  Spanish  Flat,  Secret  Diggings,  and  Bernard  Diggings,  on 
the  same  channel,  where  it  makes  a  horseshoe  bend,  from  which  sev- 
eral million  dollars  have  been  taken. 

Farther  on  this  channel  is  found  in  Poverty  Hill,  east  of  Slate  Creek, 
cut  in  twain  by  the  creek.  This  part  yielded  about  $2,000,000  before 
it  became  necessary  to  drive  costly  tunnels  to  work  the  deeper  and  still 
richer  channel,  covering  over  1,000  acres.  Messrs.  Judson  and  others, 
of  San  Francisco,  are  now  running  a  tunnel  7  feet  wide  from  Gold 
liun  Eavine,  low  enough  to  work  the  surrounding  country.  Westall 
&  Eberle  have  finished  their  sluice  and  drain  tunnel,  which  it  took  six 
men  ten  years  to  complete,  and  are  now  piping  their  rich,  long-neglected 
ground.  Kingdon  &  Brother  are  prolitably  working  their  ground,  as 
far  as  their  small  amount  of  fall  permits.  Here  the  channel  unites 
with  the  other  branch,  as  before  described,  and  bears  on  toward  Brandy 
City,  Camptonville,  &c.  This  channel  has  an  average  fall,  from  Hepsi- 
dam  to  La  Porte,  of  182  feet  per  mile,  being  seven  miles  long  in  an  air- 
line, and  on  an  average  one  mile  wide,  giving,  in  Sierra  County,  an 
area  of  about  fifteen  square  miles  of  mining-ground  to  be  worked  in 
the  future.  In  both  the  before- mentioned  channels  the  auriferous 
gravel  is  exposed  on  the  surface  for  many  miles  in  Sierra  County. 

Flumingclaims  or  gravel-tailing  mines, — The  value  of  the  beds  of  all 
the  streams  in  the  gold-bearing  sections  of  the  State,  and  particularly 
of  the  Great  Slate  Creek  Basin  of  this  county,  was  never  understood 
until  recently.  A  few  years  ago,  when  the  bed  of  a  stream  had  been 
worked  out,  it  was  thought  to  be  of  little  future  value,  and  not  worth 
working  over  again.  Now  it  is  conceded  that  tailings  in  the  channels 
of  the  rivers,  creeks,  and  ravines  will  pay  to  rework  as  often  as  they 
are  filled  up  with  gravel,  cement,  and  sulphurets  from  the  deep  hill- 
diggiugs.  This  class  of  mining-property  now  proves  the  safest  for  in- 
vestment* In  many  cases  the  owners  are  at  no  expense  whatever  j  the 
liydraulic  and  drift  mines  above  them  fill  up  their  claims  gratis  every 
year,  and  give  them  also,  in  most  instances,  free  water  to  wash  the 
accumulated  tailings. 

The  ravine  and  creek  claims  are  generally  the  first  recipients  of  the 
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tailings  from  the  sloioes  and  tail-finmes.    These  ravines  in  Slate  O 
Basin  are  generally  very  steep,  and  have  a  fall  of  300  to  600  feet,  i . 
they  reach  Slate  Greek,  which  empties  into  the  North  Yaba  River. 

Such  a  ravine  is  fonnd  below  almost  every  mining-camp,  with  a| 
60^  descent,  varied  with  foils  over  which  a  large  body  of  water 
gravel  runs  for  several  montlis  of  the  year.    The  bed  of  the  rav 
immediately  above  each  fall,  is  comparatively  level,  or  may  be  m 
so  by  artifici£^  dams,  and  is  often  covered  with  flames,  varying  in 
from  4  feet  to  16  feet  wide,  and,  in  some  places,  two  flames  along 
each  other,  paved  generally  with  pieces  of  rock.    These  are  used 
two  pnrposes,  viz,  to  preserve  the  wood-work  from  the  gravel  wl 
rons  over  it,  and  also  to  act  as  ^' rifles,"  to  save  the  gold.     Tl 
flames  in  steep  tavines  catch  the  tailings   from  hydraalic   di^g: 
themselves.    Tailings  in  these  creeks  have  always  proved  profits 
By  miners  who  have  ased  all  kinds  of  riffles  in  this  part  of  the  oi 
try,  those  above  described  are  considered  far  saperior  to  all  other 
efficiency,  durability,  and  economy.    The  object  in  using  two  flum^ 
that,  when  it  is  necessary  to  ^^  clean  up,"  the  stream  of  water 
accompanies  the  tailings  can  be  used  in  one  without  inconvenie] 
the  operations  of  the  other. 

The  utility  of  the  falls  is  not  apparent  at  the  first  glance,  but  whei 
vast  amount  of  iron  and  other  metallic  forms  of  cement,  found  so  e: 
sively  all  through  the  mines  iathis  vicinity,  is  taken  into  considei 
the  necessity  for  them  will  be  perceived.    Some  of  the  cements, 
having  rolled  through  sluice-boxes  for  a  long  distance,  and  after 
tion  with  sharp  rocks,  and  being  ground  by  contact  therewith,  Btil 
tain  the  gold  with  the  same  tenacity  as  if  it  were  imbedded  in  a 
quartz-rock.    Tumbling  over  the  falls  with  a  heavy  body  of  water 
on  it,  has  a  tendency  to  crush  or  break  up  the  cement,  and  to  rel 
the  gold.    The  supply  of  gravel  reaching  these  ravines  is  now  as 
as  it  ever  was,  and,  with  the  new  developments  making  in  the 
rounding  hills,  it  may  reasonably  be  expected  to  continue  for  a 
period.    So  long  as  the  placers  are  productive,  so  long  will  t] 
ravines  and  creeks  continue  to  accumulate  the  auriferous  debris  oi 
hydraulic  and  drift  banks  above  them. 

.  Slate  Creek, — ^This  has  been  for  over  twenty-two  years  a  reservoir] 
the  deposit  of  all  th^  tailings  washed  from  the  hills  around.    It  is 
a  large  natural  fiume,  through  which  the  rich^  gold-bearing  earth 
thousands  of  acres  has  passed ;  and  it  is  so  situated  that  it  will  be 
for  hundreds  of  years  to  come  by  the  tailings  from  rich  hill-diggii 
These  creek-diggings  have  facilities  for  drainage  that  are  often  wani 
in  other  localities  of  similar  character,  and'  which  may  be  artificii 
still  further  improved.    They  have  also  sufficient  free  water  to  work 
the  time,  both  for  milling  and  mining  purposes.    For  miles  along 
stream  the  tailings-deposits  are  scores  of  feet  in  depth,  and  from  150 
800  feet  in  width,  with  the  exception  of  one  point  at  the  fails  bel< 
Babbit  Creek.    They  reaeh  over  twenty  miles  to  the  Yuba  Eiver,  beii 
the  most  extensive  in  the  State ;  and  a  large  proportion  of  them  cai 
from  diggings  of  exceeding  richness. 

To  give  an  idea  of  the  value  of  the  sulphnrets  and  black  sands  d 
these  mines,  which  have  been  heretofore  considered  worthless,  it  mag 
be  mentioned  that  Mr.  Cox,  superintendent  of  the  Sears  Union  Wat6f 
and  Mining  Company,  at  Chandlerville  and  Pine  Grove,  ordered  thil 
year  a  portion  of  the  sulphurets  and  sands  to  be  saved  out  of  a  piece 
of  ground  he  was  working.  They  saved  fifty-one  candle-boxes  fall, 
(the  boxes  being  of  uniform  size,  12  inches  long,  9  inches  wide,  and  6  inches 
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deep,)  and  had  them  hanled  to  a  little  arrastra,  when,  to  his  snrpriae, 
they  yielded  $736.  From  observations  made  by  Mr.  Gowell,  an  intelli- 
gent mine-owner  at  La  Porte,  it  is  estimated  that,  in  early  days,  when 
mining  was  done  in  slnices  with  heavy  grades,  the  loss  of  quicksilver 
vas  from  50  to  65  per  cent  Since  then,  using  less  grade,  the  loss  has 
been  about  33  per  cent,  of  quicksilver.  This  quicksilver  is  scattered 
on  the  surface  of  the  ground  to  be  washed.  The  original  formation  of 
gold-bearing  gravel  in  this  creek,  about  1  to  10  feet  deep,  also  proved 
very  rich  in  coarse  gold. 

In  the  spring  of  1853  the  miners  commenced  pouring  in  the  secondary 
deposits  from  their  hydraulic  operations  above,  since  which  time  no 
work  has  been  done  in  the  original  formation,  nor  in  the  secondary  de- 
posits of  the  creek.  The  artificial  deposits  came  so  fast,  and  spread  so 
wide,  that  there  was  not  sufficient  grade  to  work  them.  The  ownership 
of  over  five  and  one-third  miles  of  this  valuable  tailing-creek  has  be- 
come, in  the  course  of  time,  consolidated'in  the  hands  of  two  companies. 

From  below  Pine  Grove,  where  Slate  Greek  becomes  very  flat,  down 
to  Saint  Louis  Bridge,  a  distance  of  two  miles  and  800  feet,  the  Eureka 
Tunnel  and  Mining  Company  is  the  sole  owner.  It  has  made  a  tunnel, 
through  a  point  under  the  Saint  Louis  and  La  Porte  wagon-road  grade, 
269  feet  long,  11  feet  wide,  and  7  feet  high.  By  this  some  15  feet  in 
depth  was  gained — ^not  enough  to  work  the  tailings  too  near  the  bed- 
rock. It  contains  two  flumes,  one  5  feet  wide  and  the  other  3f  feet. 
The  improvements  cost  about  (18,500.  But  not  having  sufficient  fall 
for  discharge  below  the  tunnel,  the  tailings  ^^ backed  up"  upon  this 
claim  from  Portwine  Bridge,  where  the  falls  commence,  and  continue 
down  the  canon.  This  company  will  have  to  wait  until  the  lower  com- 
pany shall  sluice  out  these  backed-up  tailings  by  utilizing  the  fall  at 
the  lower  end. 

Below  this  the  Alturas  Gold-Mining  Company  is  sole  i>ossessor  of 
three  miles  and  1,022  feet  of  the  creek,  its  claim  reaching  over  1,000 
feet  below  Portwine  Bridge,  and  induding  the  &lls  and  the  only  outlet 
of  the  tailings  of  both  the  gravel-channels  of  this  Grand  Slate  Greek 
Basin.  At  Portwine  Bridge  this  company  '^  brought  up"  some  falls  in 
the  creek  below,  and  ran  a  tunnel  12  feet  wide  and  16  feet  high,  thereby 
gaining  considerable  grade,  but  still  not  enough,  while,  with  an  outlay 
of  little  more  capital,  it  could  obtain  all  necessary  fall  for  all  the  tail- 
ings of  the  whole  creek  and  all  mines  above.  This  company  has  taken 
oat  of  ground,  which  it  was  able  to  work  by  virtue  of  its  permanent 
improvements,  over  $40,000.  The  lower  end  of  this  ground,  having  a 
good  fall,  has  been  worked  almost  yearly  for  the  last  fifteen  or  twenty 
years,  Chinese  having  paid  $1,000  reiit  per  year  for  the  lower  1,000  feet. 
Last  year  the  company  rented  to  a  Chinese  company,  for  $5,060,  a  piece 
of  ground  most  of  which  had  been  once  worked. 

Failures  in  working  tailing-mines  are  very  unusual,  acd,  when  they 
do  occur,  are  always  attributable  either  to  the  cost  of  water,  which  is 
the  chief  item  of  expenditure,  or,  more  frequently,  to  mismanagement. 
There  is  scarcely  an  instance  known  where  large  profits  have  not  been 
made,  when,  as  in  this  locality,  the  water-property  and  the  mines  have 
been  in  the  same  hands. 

Work  on  these  claims  has  not  been  vigorously  prosecuted,  on  account 
of  disagreements  among  the  partners. 

In  working  a  creek  like  this  one,  a  face  of  work  of  a  proper  width  in 
the  creek  should  be  brought  up  at  a  regular  grade,  and  retained  by  re- 
iroving  the  big  bowlders  and  projecting  bed-rock  i)oints  in  the  natural 
channel  of  the  creek,  and  by  blasting  irom  the  falls  a  bed-rock  cut  or 
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flamej  confining  the  tailings  to  a  limited  channel,  and  thereby  gaining 
more  velocity  in  their  flow.  Operations  should  be  so  conducted  as  to 
leave  a  solidly  built-up  channel,  say  100  feet  wide  between,  the  walls, 
with  a  bed-rock  cut  or  flume  of  6  to  12  feet  wide.  The  former  graves 
ample  room  for  freshets,  and  the  small  cut  is  of  proper  width  to  carry 
all  the  tailings  away  during  the  low  stage  of  water  in  the  dry  season. 
It  should  have  an  even  grade,  and  be  as  straight  as  practicable.  These 
preliminaries  secured,  the  banks  may  be  worked  out.  At  the  same  time 
a  strong  dam,  several  miles  above  the  lower  end  of  the  mine,  should  be 
built  from  the  bedrock,  instead  of  the  top  of  the  tailings,  as  has  been 
the  usage  of  this  company  heretofore,  a  practice  always  involving  heavy 
repairs,  since  it  is  hard  to  make  a  dam  stand  built  on  the  top  of  the  ever- 
shifting  tailings.  The  object  of  this  dam  is  to  control  the  flow  of  the 
tailings  at  pleasure.  • 

The  channel  left  open  as  advanced  would  be  a  tailing-flume,  not  lia- 
ble to  expenses  like  a  wooden  flume.  In  fact  the  continual  flow  of 
tailings  at  and  near  the  bed-rock  in  a  confined  bed  would,  to  some  ex- 
tent, deepen  the  cut.  Once  a  yeHr,  or  once  in  two  years,  this  cut  could 
very  easily  be  cleaned  up  by  shoveling  the  residue  into  sluices.  The 
cost  of  such  an  enterprise  would  be  small  in  the  event  of  the  creek-bed 
being  properly  worked  out.  It  would  require  only  the  opening  and 
walling  up  of  the  channel  for  the  waters  and  tailings  to  run  in,  and  it 
would  pay  for  itself  after  the  first  few  hundred  feet  would  have  been 
completed,  since  these  could  be  cleaned  up  year  by  year  in  sections,  or 
rented  to  the  Chinese.  In  working  past  the  month  of  any  ravine,  bring- 
ing water  and  tailings  from  the  hills,  a  side  feeder  to  the  main  cut  or 
bed-rock  flume  should  be  left  open,  and  its  sides  walled  np,  to  conduct 
the  water  and  tailings  into  the  main  stream.  Thus,  year  by  year,  a 
system  of  works  would  be  extended,  that  would  yield  large  returns  on 
cleaning  up  at  the  low-water  stage. 

This  system  would  be  greatly.aided  by  building  the  dam  above  al- 
luded to,  enabling  the  company  to  control  the  amount  of  tailings  to  be 
admitted  to  the  bed-rock  flume,  or  artificial  channel,  by  gates  built  in 
it,  according  to  the  volume  and  force  of  the  water  at  au^  period  of  the 
year,  with  tiie  exception  of  the  great  floods,  when  they  should  all  be 
opened. 

From  such  a  dam,  ditches  could  be  dug  down  the  sides  of  the  creek 
for  hydraulic  washing  of  its  tailings  and  banks  into  the  main  flume 
through  sluices,  saving  most  of  the  gold  in  the  latter,  and  also  furnish- 
ing power  to  saw-mills,  derricks,  and  grinding-apparatus  for  sulx)hu- 
rets,  black  sand,  and  cemenib. 

It  is  reported  by  Dr.  Brewster,  of  La  Porte,  who  has  been  for  the  last 
eighteen  years  engaged  in  the  transportation  of  the  United  States  mails 
between  La  Porte,  in  Plumas  County,  and  Marysville,  in  Yuba  County, 
and  also  in  the  transportation  of  gold-dust  and  bullibn  for*the  difterent 
banking  and  express  companies,  that  from  account-books  in  his  posses- 
sion, he  finds  that  there  has  been  transported  for  the  banking-house  of 
John  Conly  &  Co.  over  $40,000,000  of  gold-dust  and  bullion,  valuing 
the  dust  at  $20,000  for  the  100  pounds,  or  100  tons  of  treasure  for  that 
bouse  alone.  The  banking-houses  of  Evarts,  Wilson  &  Co.,  Eve  &  Crew, 
Wells,  Fargo  &  Co.'s  Express,  and  the  Union  Express  Company  have 
shipped  at  least  $20,000,000 ;  and  he  says  it  is  a  safe  estimate  that  one- 
Iburth  the  product  of  this  mining-region  haa  passed  over  the  road  in 
private  hands,  of  which,  of  course,  no  account  is  kept.  Nine-tenths  of 
this  aggregate  have  been  taken  from  the  above  described  Slate  Creek 
Basin. 
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Iron-fields.-^ln  the  northern  part  of  Sierra  County,  on  the  head- 
waters of  the  North  and  Middle  Forks  of  the  North  Yuba  River,  about 
twelve  miles  northeast  from  Downieville,  the  county-seat,  the  Sierra 
Kuttes,  near  Gold  Valley,  at  an  elevation  of  about  6,000  feet  above  sea- 
level,  contain  very  valuable  deposits  of  diiferent  kinds  of  iron-ore, 
which  are  in  extent  and  position  in  the  highest  degree  available  for  easy 
working.  The  Sierra  Iron  Company  of  San  Francisco,  under  the  man- 
agement of  Mr.  W.  S.  Day,  is  about  to  apply  for  a  United  States  patent 
to  their  valuable  mine. 

The  course  of  the  iron-deposits  is  from  northwest  to  southeast,  and  is 
inclosed  by  syenite  on  the  northeast,  and  a  limestone  belt  on  the  south- 
west. According  to  Baron  von  Eighthofer,  who  examined  these  mines 
years  ago,*  and  reported  very  favorably  upon  the  same,  the  ore  in  sight 
amounted  to  1,400,000  tons,  averaging  40  per  cent,  of  iron,  of  which 
300,000  tons  are  in  one  cropping  alone,  and  50,000  tons  in  another,  which 
can  be  obtained  by  simple  quarrjing.  The  deposit  is  of  good  quality, 
and  remarkably  x)ure.    It  occurs  iii  three  difierent  conditions: 

1.  Massive,  nearly  pure  magnetic-iron  ore,  fine-grained,  having  the 
api)earance  of  steel,  containing  60  to  75  per  cent.,  not  only  attracting 
the  magnetic  needle,  but  also  capable  of  magnetizing  steel. 

2.  A  mixture  of  pure  magnetic-iron  ore  with  carbonate  of  lime,  con- 
sidered as  rich  as  the  ore  of  the  first  class. 

3.  Chlorite  and  talcose  date,  containing  innumerable  crystals  of  mag- 
netic iron,  in  regular  octahedrons,  forming  as  pretty  cabinet  specimens 
as  can  be  desired,  and  yielding  about  50  per  c^nt. 

The  necessary  flux  required  for  smelting  is  mixed  with  the  ore  itself, 
or  found  in  the  vicinity,  and  an  unlimited,  cheap  supply  of  charcoal  may 
l)e  had  from  the  extensive  surrounding  forests. 

Quartz-mines. — ^The  principal  quartz-mines  of  this  county  have  been 
mentioned  in  former  reports;  and  lack  of  space  compels  me  to  omit  a 
(iiscnssion  of  their  recent  history.  I  am  convinced  that  the  comparatively 
larjje  space  devoted  to  the  placer  and  gravel  mines  of  Sierra  has  been 
well  bestowed,  since  these  important  and  enormously  productive  indus^ 
tries  have  not  received  in  former  reports  their  proper  share  of  attention. 

PLUMAS  AND  LASSEN  COUNTIES. 

These  two  counties,  situated  in  the  high  Sierra,  possess  much  unde- 
veloi)ed  mineral  wealth.  The  sources  of  the  ancient  rivers  were  probably 
in  these  counties,  not  far  from  the  volcanic  peaks  west  of  the  main 
range  of  the  Sierra;  thence  their  general  winding  course  was  southerly, 
tor  a  distance  of  two  hundred  miles  or  more,  to  the  edge  of  the  San 
Joa([uin  Vtilley,  fed  by  many  tributaries  from  bot|^  east  and  west. 

Plumas  County  is  approachable  by  three  routes,  all  crossing  high 
mountainous  ranges :  one  by  way  of  the  Northern  Pacific  Eailroad,  via 
Oroville,  by  Oroville  and  Greenville  stiige  line ;  another  via  Marysvillo 
and  La  Porte,  and  the  third  by  Central  Pacific  Railroad  via  Truckee, 
Jamison  City,  and  Sierra  Valley.  This  route  is  preferable  in  the  winter- 
season,  as  the  approach  is  by  a  series  of  valleys  below  the  snow-line. 

Tliis  county  has  an  area  ot  4,200  square  miles,  and  its  topography 
embraces  the  rugged  grandeur  of  the  Sierras,  combined  with  a  number 
of  b*?autiful  and  productive  valleys,  not  inferior  to  Sonoma,  Berryessa, 
and  other  of  the  noted  valleys  of  the  Coast  liange,  either  in  attractive 
scenery  or  the  richness  of  the  soil.    The  main  ranges  rise  to  an  alti- 

•  See  my  report  of  March,  1870,  p.  59. 
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tnde  above  sea-level  of  from  6,000  to  7,000  feet,  while  many  peaks  rear 
their  SDow-clad,  lava-capped  tops  to  a  height  of  from  8,000  to  10,000  feet 
Among  the  most  noted  of  these  are  Lassen  Batte,  Pilot  Peak,  Alturns, 
and  Spanish  Peaks.  Among  these  mountains  rise  the  varions  branches 
of  Feather  River,  (the  Bio  Plumas  of  the  Spaniards,)  irrigating  the 
valleys,  and  famishing  the  miner  with  unfailing  streams  of  water  during 
nine  months  of  the  year. 

The  principal  valleys  are  American  Valley,  Meadow  Valley,  Indian 
Valley,  Sierra  Valley,  Mohawk  Valley,  Butte  Valley,  Grizzly  Valley, 
and  lied  Glover  Valley.  Some  of  these  valleys  embrace  about  one  hun- 
dred square  miles  of  the  finest  land  in  the  State,  capable  of  producing 
in  profusion  all  the  cereals  as  well  as  fruit  and  the  grape.  Wheat  at  50 
bushels  to  the  acre  is  not  uncommon,  and  the  size  and  flavor  of  the  fruit 
are  unsurpassed.  The  altitude  of  these  valleys  rarely  exceeds  4,000  feet 
above  sea-level ;  Qnincy,  in  American  Valley,  having  an  elevation  of 
3,700  feet.  Here  the  snow  rarely  falls  over  12  inches  in  depth,  and  re- 
mains bat  a  short  time  on  the  ground,  while  on  the  surrounding  ranges 
it  falls  from  12  to  18  feet,  and  continues  a  great  portion  of  the  year,  to 
the  great  benefit  of  the  miner  and  agriculturist.  The  climate  of  the 
valleys  is  genial,  neither  excessive  heat  nor  cold  being  known.  The 
country  is  essentially  self-sustaining,  and  raises  all  the  wheat  and  vege- 
tables consumed,  with  a  capacity  of  sustaining  a  population  of  40,000 
or  50,000.  At  present  the  population  does  not  exceed  5,000  souls,  a 
majority  of  whom  are  engaged  in  mining,  but  (except  in  quartz  at 
some  localities)  on  a  small  and  insignificant  scale  compared  with  the 
resources  of  the  country. 

The  agricultural  cai^acities  of  the  country  are  sufficient  to  support  a 
large  population,  but  as  export  is  impracticable  until  a  railroad  shall  be 
built  through  Beckworth  Pass,  it  is  not  probable  that  farming  will  be 
carried  on  extensively  for  many  years.  The  mineral-resources  of  the 
country  are,  however,  unsurpassed,  and  deserve  the  attention  of  ca])i- 
taUsts  and  mining-operators.  The  mountain-ranges  are  cut  by  large 
and  continued  ledges  of  quartz,  frequently  of  immense  width  and  prom- 
ising appearance.  Only  two  districts  hav;e  so  far  been  opened  on  an 
extensive  scale — ^Indian  Valley  and  Eureka  districts.  In  the  last-named 
district  is  the  celebrated  Plumas  Eureka  mine,  recently  purchased  by  a 
London  company  for  $1,000,000.  The  quartz- veins  of  the  county  have 
not  been  prospected,  or  even  located,  and  the  traveler  is  surprised  at 
times  to  find  the  ^'  color"  in  ledges  cut  by  the  grading  of  the  roads^ 
ledges  which  are  unlocated,  unprospected,  and  undeveloped. 

Of  the  extent  of  the  placer,  hydraulic,  and  gravel  mining-ground  in 
this  county  but  little  is  known.  Exploration,  so  far,  has  only  demon- 
strated the  richness  pf  this  class  of  ground,  but  its  area  seemingly  is 
unlimited.  At  some  remote  era,  prior  to  the  volcanic  period,  the  disin- 
tegrating action  of  torrents  of  water,  of  such  volume  as  to  be  unap- 
preciable  at  the  present  day,  has  covered  the  then  rivers,  valleys,  and 
level-lands  with  an  immense  deposit  of  the  comminuted  particles  and 
fragments  which  form  the  sedimentary  gold-bearing  deposits  of  the 
Oalifomia  gravel-ranges  and  ancient  river-l^s.  The  theory  of  '^  ancient 
channels"  can,  however,  scarcely  be  reconciled  with  the  wide  spread 
and  almost  universal  sweep  of  debrital  matter  which  has  covered  this 
portion  of  the  State.  That  such  channels  or  beds  of  former  ye^rs  do 
exist  in  counties  farther  south  is  undoubted,  but  in  this  portion  of  the 
State  either  the  whole  of  the  then  surface  was  covered,  or  nnmerons 
streams  existed  flowing  from  north  to  south,  and  uniting  further  south 
in  one  or  two  great  rivers  carrying  more  water  than  the  combined  wa- 
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tersystem  of  the  present  day.  This  qaestion  can  only  be  solved  by  the 
lal)or$  of  the  Geological  Survey. 

The  extensive  aoriferons  deposits  of  Slate  Creek  Basin,  on  the  line  of 
Sierra  and  Plumas  Counties,  have  been  described  in  detail  under  the 
bead  of  Sierra  County.  • 

The  rivers,  creeks,  and  bars  of  the  modem  streams  were  extensively 
worked  at  an  early  day,  with  an  astonishing  result  in  the  production  of 
gold;  but  they  were  abandoned  during  the  Frazer  River  excitement,  and 
the  subsequent  discovery  of  silver  in  Nevada  has  drawn  off  most  of  the 
mlniDg  population.  These  shallow  placers  are  not,  however,  wholly 
work^  out,  and  good  wages  may  yet  be  made  in  this  class  of  diggings. 
Many  of  the  small  creeks  have  not  been  worked,  and  locations  are 
shown,  opened  the  present  year,  where  from  $5  to  910  per  day  is  made 
in  placer-mining,  witbnoother  appliance  than  the  sluice-box.  The  gravel 
aD(l  hydraulic  ground  has  only  been  worked  in  spots,  and  on  a  small 
scale,  (except  at  La  Porte,  which  is  more  generally  identified  with  Sierra 
Coanty,  and  was  incorporated  in  Plumas  County  a  few  years  since.) 
The  Maxwell  Mining  and  Ditch  Company,  on  Spanish  Creek,  has  com- 
menced a  mining  enterprise  which  bids  fair  to  be  profitable.  The  com- 
pany has  claimed  the  water  of  Spanish  Creek,  and  the  ditch  leaves  the 
the  river  at  the  &lls,  about  a  mile  above  the  mouth  of  Blackhawk.  The 
ditch  can  carry  about  4,000  inches,  and  for  a  good  portion  of  the  season 
the  water  privilege  is  sufScient  to  keep  it  full.  The  company  intends  to 
work  first  at  Brown's  Point,  just  below  the  Spanish  Creek  bridge,  (jood 
pros[)ects  have  been  obtained  at  this  place  and  it  is  thought  that  a  large 
amount  of  paying  ground  will  be  found  here.  The  ditch  will  be  ex- 
tended down  the  river  as  fast  as  i)ossible,  as  it  is  known  that  several 
high  bars  under  the  line  of  the  survey  will  pay  well  for  working.  It  is 
not  improbable  that  diamonds  may  be  found  in  this  region,  and  will 
some  day  be  systematically  sought  for.  One  veritable  crude  stone 
weighing"  one  karat  has  been  found  in  Slate  Creek,  just  over  the  county 
line,  and  is  now  in  the  possession  of  a  gentleman  in  La  Porte. 

Quartz-mining. — ^The  principal  quartz-mining  of  the  county  is  in  the 
vicinity  of  Jamieson  City  and  Indian  Valley.  Near  the  first-named 
locality  is  situated  the  celebrated  Plumas  Eureka  mine,  now  owned  in 
Ijondon.  From  a  report  of  Mr.  J.  S.  Phillips,  of  San  Francisco,  made 
at  the  requestof  the  former  proprietors,  immediately  prior  to  the  transfer 
to  the  English  owners,  the  following  description  of  this  valuable  property 
is  extracted  and  condensed : 

The  Plamas  Eureka  mine  lies  within  six  miles  of  the  general  axis  of  the  Sierra 
Nevada,  bo t  in  a  region  where  the  ranee  is  traversed  by  the  sinnons  y alley  called 
BeciLworth*s  Pass,  at  an  elevation  of  4,800  feet  above  the  sea,  leaving  several  isolated, 
•yenitic  {leaks,  aronnd  which  are  the  tilted  secondary  strata  of  talcose  slate,  carbon- 
K«B  of  lime,  magnesia,  &o.  Dikes  of  fine  grained  felspathic  Viixtnres  and  greenstones 
«l8o  occur. 

This  property  comprises  the  Enreka,  the  Seventy-six,  and  the  Rongh  and  Ready 
yeiiiB,  cropping;  on  the  precipitous  eastern  declivity  of  Enreka  Peak,  one  of  the 
polated  elevations  above  mentioned.  The  veins  are  in  the  stratified  formations  flank- 
ing the  syenitic  core.  Other  veins,  said  to  occur  in  the  primitive  rook,  have  not  been 
eaffieieolly  explored  to  prove  their  valne.  Much  work  has  been  done  on  the  Enreka 
veio,  aod  its  general  character  has  been  well  exposed.  It  is  a  strong  lode,  varying  in 
worse  from  S.  20°  W.  to  8.  36°  W. ;  and  in  dip  from  46°  8.  to  60°  W.  Its  width  varies 
^so,  as  the  result  of  these  irregularities  and  of  movement  of  the  walls.  Mr.  PhUlipe 
meotions  the  latter  as  distinct  and  generally  "  unctuous."  and  refers  to  a  peculiarly 
well-marked  oormgated  face  of  quartz,  seen  in  all  the  workings,  from  2  to  3  feet  in  the 
^cin  from  the  foot-wall,  and  dipping  about  45^  mountainward,  which  he  thinks  indi- 
cates that  the  sides  have  slid  extensively  on  each  other.  The  foot- wall,  he  says^  is  a 
^'«ry  congi;nial  syenitic  greenstone,  and  the  hanging- wall,  at  times  a  superlatively 
K<aieroiis  talcose  slate,  at  others  a  blue  carbonate  of  lime,  or  yellow  mixture  of  lime 
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and  magnesia,  which  alao  form  frequent  splicee  and  horsee  in  the  vein,  near  the  best 
paying  quartz.* 

The  lode  in  the  most  advanced  workings  is  24  feet  wide  and  well  defined ;  the  quartz 
is  here  stained  with  the  oxide  of  iron  and  speckled  witlLsulphurets  of  iron  and  lead. 
As  a  general  rule  the  vein  has  carried  disseminated  gold  pretty  equally.  Large  pieces 
have  been  rare.  For  some  di^ance  behind  the  breast  just  mentioned  the  formation  is 
disturbed  by  **  horses ;"  and  though  the  branches  contain  considerable  reserves  of 
paying  quartz,  these  are  far  from  equal  to  the  outside  deposit,  from  which  at  least 
|2,'000,(K)0  has  been  already  produced. 

Seven  levels  have  been  driven  on  the  Eureka  vein.  The  railroad  or  engine  tunnel, 
through  which  the  mine  is  now  worked,  has  been  driven  nearly  1,000  feet  into  the 
monutain,  attaining  a  vertical  depth  below  the  surface  of  nearly  400  feet.  At  it«  inner 
end  the  breast  of  (juartz  already  alluded  to  of  24  feet  in  width  has  l>cen  ditscoverecl. 
Above  this,  the  Rhoda  tunnel  has  been  driven  480  feet,  and  communication  obtainc<l 
by  a  winze  sunk  on  the  vein  from  level  to  level,  affording  excellent  ventilation,  and 
opening  a  back  of  170  feet  of  paying  lode,  from  2  feet  to  5  feet  wide.  In  this  part, 
between  the  large  outside  deposit  and  the  interesting  new  discovery  in  the  railway 
tunnel,  stoping  has  lately  been  carried  on.  Again,  140  feet  above  the  Khoda  tunnel, 
the  upper  tunnel  hns  been  driven  some  210  feet.  Both  of  these  fall  considerably  short 
of  the  region  of  the  new  discovery  below  them^  About  150  feet  from  the  entrance  to 
the  railway  tunnel,  and  600  feet  behind  these  stopes,  a  shaft  has  been  sunk  243  feet  and 
four  levels  have  been  driven,  one  called  Harper's,  being  55  feet  deep,  730  feet  long,  and 
containing  seams  of  §10  rock. 

The  value  of  the  quartz  from  the  24-foot  breast  is  estimated  from  live  average  assays 
at  $22  per  ton ;  the  4-foot  vein,  in  upper  works,  yielded  $20  to  $21.60 ;  the  out.side  de- 
posits along  the  outcrop,  $35.2^,  $12.80,  and  $8.60;  concentrated  sulphurets  from  all 
parts  pf  the  lo<le,  $1.86  per  ton. 

Little  has  beeu  expended  on  common  roads,  but  a  tram-road  has  been  constructed 
to  convey  the  quaitz  from  the  railway  to  the  mills,  which  lie  about  three-quarters  of 
a  mile  distant,  by  a  descending  track  aronud  the  artificial  lake.  This  lake  has  been 
created  by  dammiug  back,  at  great  expense,  the  water  from  the  dissolved  enow  dur- 
ing the  spring  and  summer  mouths,  into  a  natural  hollow  of  sufficient  size  to  supply 
two  mills,  of  16  and  12  stamps  respectively,  and  a  Chilian  mill.  These  are  driven  by 
separate  water-wheels,  and  the  long  ravine  would  permit  the  erection  of  other  mills. 
to  be  worked  in  succession  by  the  same  water.  A  small  roasting  and  chloridiziug  ap- 
paratus has  been  erected  for  the  treatment  of  the  sulphurets,  which  have,  however, 
not  been  thus  far  bcucficiated,  but  await  the  coming  summer.  Dwelling  and  boai'ding 
houses,  ofiices,  and  workshops  have  been  erected  near  the  mill  and  at  the«miue.  and 
a  moderately  good  running  supply  bf  materials  is  kept  in  stock.  These  have  cost  little 
short  of  $300,000, 

Indxnn  Valley. — The  mining  interests  of  Indian  Valley  have  suflFered 
during  the  i)a8t  year  from  one  of  those  periodical  depressions  to  which 
this  branch  of  business  is  subject.  Two  or  three  hundred  men  have 
dwindled  to  one-quarter  that  number.  Three  of  the  principal  mines,  the 
Orescent,  the  Indian  Valley,  and  the  Kettle,  have  changed  hands,  and 
the  former  have  not  yet  recommenced  operations.  Of  the  other  miuevS, 
the  Union  and  Bachelor's  have  been  running  long  tunnels  to  strike  their 
ledges  at  a  considerable  depth. 

The  main  lode  or  fissure  of  this  district  runs  northwest  and  south- 
east, incased  in  granite,  and  averaging  15  feet  in  width,  with  very  dis- 
tinct walls.  It  has  been  located  for  a  distance  of  five  or  six  miles.  Com- 
mencing at  the  eastern  end,  the  Crescent  is  the  first.  In  this  part  of  the 
ledge  the  w«alls  are  broken  up  and  the  quartz  forms  a  distinct  breccia ; 
the  gold  is  very  coarse,  and  in  the  upper  levels  the  quartz  paid  well; 
latterly,  however,  the  yield  has  decreased.  This  mine,  if  ever  again 
worked,  will  require  a  large  amout  of  capital  to  put  it  in  shape,  most  of 
the  upper  works  having  caved  in  through  neglect  of  the  timbers,  and 
all  the  pay-rock  below,  as  far  as  the  shaft  is  sunk,  (about  400  feet,)  beii>g 
mostly  worked  out.  Following  the  course  of  the  fissure  westward,  the 
next  mine  is  the  Bon  Accord.  This  has  great  natural  facilities  for^work- 
ing,  of  which  the  former  owner,  Mr.  C.  Cahalan,  took  advantage  in  pros- 

« 

*  As  I  cannot  fully  comprehend,  I  am  unable  either  to  accept  or  reject  the  nomencla- 
ture, and  what  might  be  called  the  geognodiSf  of  this  description. — R.  W.  R. 
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peeling  the  claim,  having  rnn  five  tonuels  in  on  the  ledge  from  75  to 
120  feet  below  one  another,  thas  opening  oat  a  large  supply  of  rock,  and 
obviating  the  necessity  of  hoisting  or  pumping  gear  for  years  to  come. 
The  vein  here  courses  about  6(P  north  of  west,  and  dipd  almost  vertical, 
it  shows  in  the  lowest  level  a  width  of  16  feet,  but,  so  far  as  tested,  the 
rock  does  not  yield  over  $5  or  $6  per  ton.  There  has  never  been  a  mill 
on  the  ground ;  the  mine  has  been  sold  by  the  sheriif,  and  since  then 
nothing  has  been  done. 

The  next  mine  on  the  lode  is  the  Pennsylvania,  likewise  idle  at  present ; 
formerly  it  paid  well,  and  the  owners  had  a  12-stamp  steam-mill,  but 
the  property  was  sold  by  the  sheriff. 

The  next  is  the  best  mine  on  this  lode,  both  in  development  and  in 
Bteady  paying  quartz,  namely,  the  Indian  Valley  mine.  The  lode  courses 
about  north  65°  west,  and  is  26  feet  wide  at  the  bottom  of  the  650  foot 
shaft.  This  shaft  was  used  for  pumping  and  hoisting,  but  was  partly 
caved  in  September,  1871,  in  consequence  of  the  hoisting-works  burning 
down,  since  which  time  the  mine  has  been  worked  through  a  tunnel, 
catting  the  ledge  at  a  depth  of  about  300  feet  at  the  east  end  of  the 
claim.  The  ore  now  extracted  pays  on  an  average  $12  per  ton ;  but 
the  ore  from  the  pay-chimney  at  the  southwest  end  is  of  a  much  higher 
grade. 

Joining  the  line  of  the  Indian  Valley  is  the  Union  mine,  which  has 
paid  well  Itt  the  upper  works,  the  rock  averaging  $25  per  ton.  During 
the  past  year  the  company  has  run  a  tunnel  over  a  thousand  feet  to 
strike  the  pay-rock  in  depth.  In  the  mean  time  a  convenient  and  com- 
plete steam-mill,  with  24  heavy  stamps,  has  been  erected  at  the  mouth 
of  the  tunnel,  thus  obviating  the  hitherto  expensive  hauling.  This  mine 
ends  the  aeries  of  workings  on  the  main  lode  of  the  district. 

On  the  south  side  of  this  main-fissure  are  a  series  of  smaller  ledges 
that  have  been  worked  at  different  times  with  varied  results.  The 
most  important  of  these  are  the  Green  Mountain  (Bachelors)  and  the 
Kettle.  They  are  likewise  in  granite,  the  former  about  4  feet  in  width ; 
the  latter*  3  feet.  The  Green  Mountain  averaged  for  a  long  time  $50 
per  ton.  At  present  the  mill  is  not  running,  the  owner,  Mr.  Bachelor, 
being  engaged  iii  running  a  deep  adit.  The  Kettle  mine  has  not  beeu 
in  operation  since  its  transfer  to  the  present  owners  in  England.  The 
whole  of  this  district  is  supplied  with  wood  and  water.  The  price  of 
wood  is  83  a  cord,  delivered ;  lumber,  $20  per  M. ;  wages,  $2  a  day  and 
boani. 

The  Haydon  Hill  mines^  in  Lassen  County^  California. — These  mines 
were  accidentally  discovered  in  the  fall  of  1870,  and  since  that  time 
namerous  locations  have  been  made.  The  principal  are  the  Old  Provi- 
dence, the  Ilaydon  Hill  Company,  Haydon's  mine,  and  the  Providence. 
The  coantry-rock  is  of  sedimentary  origin,  greatly  broken  up  by  vol- 
canic action,  and  partly  metamorphose.  In  this  the  fissures  are  found 
without  any  apparent  regularity,  coursing  both  north  and  south  and 
east  and  west.  The  gold  is  of  very  fine  grain,  indeed  so  much  so  that 
it  will  float  on  water.  It  is  likewise  strongly  alloyed  with  silver.  The 
veins  are  from  1  to  6  feet  in  width. 

The  Old  Providence  is  the  oldest  location.  The  ledge  runs  east  and 
west,  is  opened  by  a  shaft  75  feet  deep,  and  from  it  a  short  cross-cut  to 
the  vein,  on  which  some  drifting  has  be^n  done.  The  company  is  at 
present  patting  up  a  horse-whim,  with  the  intention  of  sinking  60  feet 
farther.  It  is  hard  to  tell  what  the  rock  has  averaged,  no  uniform 
method  having  been  used  in  working.  At  one  tim&  the  ore  was  treated 
in  an  arrastra  \  then  the  loose  crevice-dirt  was  run  through  sluices ;  and 


96       MINES   AND  MINING   WEST  OF   THE  BOCKY  MOUNTAINS. 

finally  an  S-Btamp  steam-mill,  with  two  pans  and  a  settler,  was  erected 
and  run  for  a  short  time  last  winter,  with  poor  success.  About  $40,0(M) 
has  been  extracted.  The  mine  has  changed  hands,  and  is  being  worked 
systematically.  '  The  new  company  has  started  4  stamps  to  prospect  the 
mine,  and  so  far  the  rock  has  averaged  $20  per  ton.  The  only  spring 
of  water  for  some  distance  around  issues  from  this  ledge.  The  company 
employs  at  present  six  men  at  the  mine  and  four  at  the  milL 

The'Haydon  Hill  Company  has  three  tunnel-claims  of  3,000  feet  each 
on  the  west  side  of  the  hill.  On  one  of  these  the  tunnel  is  in  250  feet. 
It  has  not  struck  any  pay  as  yet,  but  has  run  through  some  fine  white 
clay. 

Haydon's  mine  is  on  the  north  side  of  the  mountain,  and  consists  of 
two  tunnels,  cutting  the  ledge.  Some  of  the  rock  out  of  this  claim  was 
shipped  to  the  English  mills  in  Beno  last  fall  and  paid  at  the  rate  of 
$100  a  ton  in  gold  and  silver.  The  owners,  Messrs.  Haydon  and  Lewis, 
are  working  alone  in  this  claim. 

The  Providence  Company  has  sunk  a  shaft  about  75  feet  on  its  ledge 
and  commenced  to  drift.  Different  samples  of  their  rock,  sent  to  San 
Francisco,  have  given  very  good  results.  The  country  is  pretty  well 
supplied  with  timber,  but  the  lack  of  suflicient  water  is  rather  a  draw- 
back. 


List  of  qttartz-milU  in  Indian  ValUy  di%iariciy  PIvomu  County,  Cali/omio. 


LocaJtioxL 

Owners. 

1 
1 

1 

S 

P4 

Bemarks. 

Gvscent 

ladian  Valley. 

Indian  Valley. 
....do  ......... 

Enslish  Umited  lia- 
bility company. 

Messrs.  Applegrath 
&  Drake. 

Inoorporated    com- 
panies; office,  San 
I'rancisoo. 

Bnelish  limited  lU- 
bility  company. 

• 
BacbfiloT 

32 
24 

• 

24 

16 
4 

1 

2 
1 

Steam. 
Steam. 

Steam. 

Water. 
Water. 

Has  not  been  running  any  time 
daring  the  year,  on  aooomit 
of  transfer  to  present  owners, 
wbo  hare  not  yet  comnoenoed 
operations. 

Has  been  ranning  abont  seren 
months.  It  shot  down  in  t  be 
spring  to  put  pans  in  and  to 
develop  a  new  pay-chnte,  the 
main  pay-chimney  being  on- 
der  water  at  present,  in  con* 
seqaenoe  of  tne  destraction 
of  the  hoisting- worlta  by  fire. 

Has  Jast  been  corapletea,  and 
expects  to  start  up  in  IKorem- 
ber.  The  old  mill,  driven  by 
steam,  oontiuned  12  8tam]i« 
and  1  pan,  and  worked  abont 
four  monUis  in  the  beginning 
of  the  year. 

Has  run  a  couple  of  months  on 
custom -rock;  the  owners  have 
not  commenced  to  work  their 
mine. 

• « • . do  .•.••••.. 

K^tle 

North  Gallon.. 
Dixie  Cafion.. 

Bachelor*! 

Oratel-mining. — In  the  summer  of  1872  there  was  discovered,  in  Lassen 
County,  twelve  miles  south  of  Susanville,  on  the  very  summit  of  the 
Sierra  Nevada,  an  extensive  body  of  auriferous  gravel,  which  has  since 
been  tested  and  found  to  be  of  high  grade.  This  mass  occupies  a  sort  of 
basin,  granite  on  one  side  and  volcanic  tufa  on  the  other,  is  five  miles 
long  and  half  a  mile  wide,  and  at  the  only  point  exposed,  a  break  in  the 
granite  rim  on  the  west,  shows  a  vertical  depth  of  500  feet.  What  im- 
parts additional  interest  to  this  discovery  is  the  fact  that  this  deposit 
is  not  only  isolated  in  position,  being  many  miles  to  the  east  of  the  main 
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gold-field,  but  that  it  lies  at  an  altitude  of  more  than  8,000  feet  above 
the  level  of  the  sea.  The  gravel  here,  though  mixed  with  volcanic 
mod  and  ashes,  appears  to  1^  free  from  the  more  tenacioas  clay  and 
hard  cement,  often  so  troublesome  in  that  found  in  the  old-river  chan- 
Dels.  It  IS  qnit«  loose,  and  can  therefore  be  easily  disposed  of  with 
water,  of  which  there  is  plenty  at  hand,  there  being  three  small  lakes  in 
the  ground,  besides  great  quantities  when  the  snow  melts  in  the  spring. 
The  gold  is  coarse- grained,  but  of  fair  quality,  worth  $18  per  ounce,  and 
in  cill  respects  identical  with  that  found  on  the  upper  waters  of  Feather 
River. 

The  parties  locating  this  basin  of  gravel  have  procured  surveys  to  be 
made  with  a  view  to  obtaining  a  United  States  pateut  therefor.  They 
Lave  also  made  preparations  to  work  it  by  hydraulic  washing  in  the 
spring  of  1873. 

THE  NORTHERN  COUNTIES. 

The  mining-region  of  the  northern  part  of  the  State  covers  great 
portions  of  the  counties  of  Shasta,  Siskiyou,  Trinity,  and  Del  ]Norte. 
Within  these  limits  are  embraced  large  areas  of  auriferous  ground  in 
placers  and  lodes  of  gold-bearing  quartz  and  of  ciunabar.  The  placers 
have  been  profitably  worked,  on  a  comparatively  small  scale,  for  more 
than  twenty  years  by  a  sparse  population  ;  and  the  mining-industry  is 
in  a  backward  state,  both  laborers  and  capitalists  having  been  repelled 
bv  the  remoteness  of  the  region  from  the  ordinary  channels  of  travel. 
With  the  neiir  approach  of  the  Oregon  and  California  Railroad,  this  con- 
dition of  things  se^ms  likely  to  change.  All  classes  are  beginning  to 
turn  their  attention  in  that  direction,  and  many  new  and  important  min- 
iBgenterprises  have  lately  been  inaugurated. 

l)r.  Henry  De  Groot,  of  San  Francisco,  has  recently  visited  this  por- 
tion of  the  State,  and  furnishes  the  following  account  of  his  observa- 
tions : 

The  mines  here,  though  similar  to  those  in  the  main  mineral-range,  which  occnpies 
the  foot-billB  and  westerly  slopes  of  the  Sierra  Nevada,  have  not  been  so  extensively 
worked  as  the  latt-er.  Only  the  surface-earth  has  been  washed,  while  little  has  been 
done  at  bydraaUc,  deep-placer,  or  vein  mining,  this  class  of  deposits  being  still  almost . 
in  a  virgin  state.  Here  remain  immense  bars,  forming  high  benches  along  the  rivers. 
Tbefte  have  been  but  little  disturbed  by  the  miner,  it  bein^  difficult  to  get  the  dirt 
down  to  the  water  and  expensive  to  construct  ditches  for  brmging  water  on  the  bars. 
These  beucbes  were  formed  from  material  deposited  by  the  a^acent  rivers  at  a  time 
^heu  they  ran  in  much  more  elevated  beds  than  at  present.  Manv  of  them  are  not 
only  high — from  100  to  300  feet — but  cover  a  large  area,  often  a  bunored  acres  or  more. 
Having  been  deposited  by  the  action  of  water  alone,  and  without  any  intermixture  of 
volcanic  matter,  the  gravel  here  is  loose,  and  free  from  cement,  pipe-clay,  and  large 
bowhiers.  It  can  tbereibre  be  broken  down  and  washed  readily  with  a  moderate  head 
of  water,  and  without  the  use  of  powder.  The  dirt  nniformly  pays  well ;  moderately 
00  top,  and  steadily  increasing  to  the  bed-rock,  where,  as  usual,  it  is  richer.  The  gravel 
throughout  will  average  half  a  cent  to  the  pan  ;  more  than  double  that  in  the  lar^e  hy- 
draulic claims  at  Cherokee  Flat  and  Smartsville.  Water  in  these  northern  mmes  is 
very  alfundan  t,  and  can  be  brought  on  the  most  of  these  bars  at  a  moderate  cost.  In  some 
eases  wat«fr  from  mountain-streams  can  be  conducted  on  these  bars  without  being  car- 
ried a  great  distance.  In  others  it  can,  in  like  manner,  be  taken  from  the  main  river, 
tbe  deecerit  of  which  is  generally  such  that  a  snfficieut  head  for  hydraulic  washing  can 
be  obtained,  with  only  a  few  miles  of  ditching.  The  conditions  for  hydraulic  opera- 
tions are  therefore  generally  favorable. 

There  also  occur,  at  numerouS'points  in  this  part  of  the  State,  auriferods  deposits  in 
old-river  beds,' not,  perhaps,  the  channels  of  pliocene  stxeams,  as  along  the  slopes  of  the 
Sierras,  but  those  of  the  present  day,  the  waters  of  which,  dammed  up  by  land-slides  or 
the  mateiial  brought  down  by  some  great  flood,  have  been  forced  to  hnd  a  new  passage 
to  the  sea,  the  old  one  having  afterward  been  filled  np  by  the  deposits  made  at  high 
water  and  the  wash  from  the  neighboring  bills. 

7  H 
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At  some  points  on  the  Klamath  River  this  filling  np  and  shifting;  of  the  stream  ap- 
pears to  have  been  comparatively  recent.  At  Klamath  Blu0s,  thirty  miles  from  its 
month,  the  river,  obstructed  by  an  immense  land-slide,  has  been  compelled  to  make  for 
itself  auotbor  passage  a  quarter  of  a  mile  farther  sonth,  through  which  it  now  mnSf  a 
high  ridge  of  bed-rock  separating  the  two  channels,  the  old  one  being  now  occnpied  by  a 
rich  and  extensive  bar,  upon  which  large  mining-operations  are  abont  to  be  couunenced 
by  a  San  Francisco  company. 

Both  north  and  south  of  this  locality,  sometimes  at  points  nearer  the  sea,  and  some- 
times farther  inland,  fragments  of  these  old-river  bars  and  obstructed  channels  are  met 
with  under  the  names  of  *^  gold-beaches,"  given  under  the  impression  that  they  indi- 
cated the  site  of  ancient  shore-liues,  and  had  been  thrown  up  by  the  ocean  sar/.  But 
the  manner  in  which  the  larger  rivers  of  that  section  are  observed  to  have  been  di- 
verted from  their  beds  and  the  latter  afterwards  filled  up,  forpiing  deposits  exactly  like 
these,  seems  to  argue  for  both  a  similar  origin.  That  they  have  all  been  formed  at 
periods  more  or  less  remote,  some  of  them  in  the  distant  past,  is  evident  from  the  mag- 
nitude of  many  of  these  deposits,  the  mass  of  which  could  have  been  gathered  only  by 
slow  accumulution,  and  from  the  deep  alluvial  soil,  often  growing  stately  forests,  that 
covers  most  of  them. 

The  formation  of  the  "gold-bluffs"  found, on  the  sea-shore  in  the  neighborhood  of 
these  "  beaches ''  is  due,  no  doubt,  to  a  like  cause,  their  greater  elevation  being  explained 
by  the  fact  that  the  level  of  the  river-beds  was  much  higher  formerly  than  at  present. 
The  principal,  and  what  is  known  as  the  original  '*  Gold  Bluff,''  lies  twelve  miles  south 
from  the  present  mouth  of  the  Klamath  River.  At  a  point  fifteen  miles  up  that  stream 
a  deep  depression  sets  in,  and  running  in  a  westerly  course  (the  present  river  bearing 
northwest)  terminates  in  Gold  Bluff,  abutting  on  the  sea,  and  here  several  hundred 
feet  high.  Through  this  depression,  the  bottom  of  which  is  much  higher  than  the 
present  river-bed,  the  Klamath  once  ran ;  the  channel  ha\ing  afterward  been  filled  op 
and  its  banks  obliterated  by  the  gravel  and  sediment  brought  down  the  stream  at 
high  water  and  washed  from  the  slopes  of  the  steep  and  lofty  mountains  adjacent ;  and 
we  have  only  to  suppose  the  latter  process  continued  for  a  great  number  of  ye^rs  to 
produce  here  another  of  those  subterranean  gold-bearing  channels  met  with  elsewhere 
in  this  section  of  country. 

As  is  well  known,  auriferous  beaches  occur  at  intervals  along  the  sea-shore  from  Hum- 
boldt Bay  for  a  distance  of  more  than  two  hundred  miles  to  the  north*.  These  have 
been  formed  in  part  from  the  gold  bronght  down  by  the  several  large  streams  that 
disembogue  along  this  section  of  the  coast,  and  in  part  by  the  washing  away  of  the 
gold  bluffs  also  met  with  here,  which  perhaps  at  one  time  extended  much  farther 
into  the  sea  than  at  present,  the  accident  of  the  gold  being  deposited  at  these  parti- 
cular localities  being  due  to  the  ocean  eddies  and  currents  that  prevail  in  the  neigh- 
borhood. 

The  manner  in  which  the  outlet  of  these  rivers  might  have  been  filled  up  is  shown  by 
the  state  of  things  existing  now  at  the  moutli  of  the  Klamath.  This  river  and  its  tribu- 
taries run  through  an  exceedingly  mountainous  country,  usually  subject  to  heavy  rains 
in  the  winter.  X>nring  very  wet  seasons,  like  the  past,  the  water,  confined  to  a  uar- 
.  row  channel,  rises  to  a  great  height,  bringing  down  vast  quantities  of  sand,  gravel,  and 
drift-wood,  swept  into  it  from  its  steep  and  heavily-timbered  banks.  Having  reached 
the  month  of  the  river  this  material  is  there  deposited,  forming  sand  banks  and  bars 
that  sometimes  extend  so  nearly  across  it  as  to  leave  only  a  very  narrow  open  psiasage 
Ibr  the  wat«r,  most  of  Which  makes  its  way  at  low  stages  through  these  bieds  of  sand 
and  gravel.  To  such  an  extent  had  these  been  accumulated  at  this  point  by  the  floods 
of  the  preceding  winter  that  in  the  fall  of  187*2  a  person  could  almost  walk  across 
the  Klamath,  though  it  carried  a  volume  of  water  equal  to  the  Sacramento  above  its* 
Junction  wiih  Feather  River. 

Besides  the  various  forms  of  placer-mines  above  described  this  region  contains  vein- 
deposits  of  great  extent  and  variety,  the  more  important  consisting  of  gold,  cinnabar, 
and  copper ;  all  of  which  exist  under  favorable  conditions  for  cheap  development,  the 
country  being  full  of  fine  streams,  affording  a  vast  amount  of  water-power,  and  abound- 
ing everywhere  in  magnificent  forests  of  pine,  cedar,  and  spruce.  Many  of  the  gold- 
bearing  quarts-lodes  have  been  more  or  less  tested,  a  few  qaite  extensively  worked, 
and  generally  with  good  results  or  encouraging  prospects. 

The  copper  veins,  some  of  which  have  been  opened  to  a  depth  of  300  feet,  abow 
promising  indications  of  permanent  wealth.  Of  this  class  of  lodes  the  most  exten- 
sively developed  are  situated  at  Low  Divide,  eighteen  miles  north  of  Crescent  City, 
from  which  several  hundred  tons  of  ore  have  been  extracted -and  shipped  to  San  Fran- 
cisco.   It  is  of  the  gray  variety  and  assays  from  18  to  20  per  cent,  of  metal. 

At  Trinity  Center,  Trinity  County,  what  seems  a  valuable  deposit  of  cinnabar  has 
lately  been  discovered,  the  ore  here  occurring  in  veins  and  distributed  in  small  frag- 
meifts  throughout  the  soil  and  along  the  gulches,  where  it  has  been  carried  by  the 
action  of  water,  exhibiting  the  rare  example  of  quicksilver  placers.  This  cinnabar- 
bearing  tract,  which  lies  on  a  high  ridge  between  two  forks  of  Trinity  River,  is  aboat 
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Me  mfle  long  and  a  quarter  of  a  mile  wide,  the  fonnation  being^  sandstoae  covered 
with  a  clayey  soil.  Through  it  run  in  every  direction  inuunierable  small  bat  ex- 
eiredingly  rich  veins  of  this  ore,  to  the  disintegration  of  which  isdne  the  enrichment  of 
the  golcbes  and  surface-soil  adjacent.  Scarcely  a  pan  of  the  latter  taken  at  random 
fails  to  show  a  little  and  frequently  a  large  '^  prospect  ^'  of  cinnabar,  while  the  ^ulch 
dirt  will  yield  from  one  to  two  pounds  of  60  or  70  per  cent,  ore  to  the  pan.  It  is  the 
intention  of  the  owners  of  this  property  to  wash  Lho  top  earth  in  sluices.  In  the  mean- 
time the  net-work  of  small  veins  will  be  explored  in  the  hope  that  they  can  be  traced 
to  a  main  central  lode,  believed  to  exist  in  the  neighborhood. 

TRINITY  COUNTY. 

Mr.  B.  C.  Wattles,  of  Weaverville,  Trinity  County,  writes  as  follows 
coDoeraing  the  progress  of  mining  in  that  vicinity : 

Oar  mining  operations  are- principally  hydranlic.  Abbnt. forty  claims  are  being 
worked,  the  most  noted  of  which  are  the  Bolt's  Hill,  the  Holmes,  and  the  Red  Hill. 
The  depth  of  ground  varies  from  60  to  100  feet,  and  tJie  average  yield  of  the  dirt  is 
probably  higher  than  elsewhere  in  the  State.  The  product  of  the  county  for  the  past 
year  baa  been  estimated  at  $1,000,000.  It  is  impossible  to  estimate  with  anj^  degree  of 
accuracy  the  quantity  or  proportion  of  ground  worked  out.  In  some  claims  from 
75,000  to  100,000  square  feet  of  bed-rock  has  been  stripped;  while  in  others  but  a  small 
extent  has  been  exposed.  We  have  in  this  county  a  range  of  gravel  extending  from 
Trinity  Center  to  the  North  Fork  of  Trinity  River.  This  range  is  about  fifty  miUs  in 
length,  with  an  average  width  of  over  j&ve  miles,  and  a'probable  average  depth  of  60 
feet.  The  only  point  at  which  mining  has  been  prosecuted  with  vigor  has  been  at 
Weaver;  there  has  so  far  been  a  lack  of  water  elsewhere.  Recently  a  company  has 
been  formed  and  operation?  commenced  to  bring  water  on  this  range  from  Stewart's 
Fork,  and  another  for  bringing  water  from  the  North  Fork  to  the  Holmes  and  Red  Hill 
ground.  The  latter  ditch  will  have  a  capacity  of  10,000  inches.  The  great  drawback 
to  the  snccess  of  our  hydraulic  mines  has  been  this  want  of  water:  and  with  the  con- 
stmction  of  th^se  ditches  a  new  era  of  prosperity  will  dawn  for  Trinity  County. 

SHASTA  COUNTY. 

The  Dry  Greek  Tannel  and  Fluming  Company,  in  Shasta  Goanty, 
own  about  1,600  acres  of  mining-ground  near  Horsetown.  extending  for 
a  distance  of  three  miles  along  the  bed.  of  Dry  Greok,  and  averaging 
half  a  mile  in  width.  A  considerable  portion  of  the  snrface  of  their 
ground  has  been  mined  at  different  times,  with  fair  results,  by  the  oldr 
fashioned  methods^  but  on  apcountof  water  and  lack  of  fall  for  tailings 
no  work  of  any  moment  was  done  on  the  dam  until  the  fall  of  1870, 
when  the  company  now  in  possession  commenced  operations  for  the  pur- 
pose of  opening  the  mine  in  such  a  manner  that  it  might  be  worked  on 
a  large  scale,  and  all  the  mpdern  improvements  in  hydraulic  mining 
applied  to  its  development.  '  In  order  to  accomplish  this  the  company 
found  it  necessary  to  excavate  an  6pen  cut  1,200  feet  and  a  tunnel  2,400 
feet  in  length  from  Glear  Greek,  a  stream  running  parallel  to  Dry  Greek, 
bat  several  hundred  feet  below  the  level  of  the  latter,  for  the  purpose 
of  gaining  access  to  their  ground  at  a  sufficient  depth,  and  also  of  ob- 
taining a  convenient  tail-race  through  which  to  carry  on  their  washings. 
This  tannel  runs  upon  a  grade  of  three  feet  to  every  hundred,  through 
a  gravelly  ridge,  and  terminates  near  the  center  of  the  company's  claim 
in  a  bed  of  auriferous  blue  gravel,  at  a  depth  of  100  feet  from  the  sur- 
face. Water  for  hydraulicking  is  obtained  partly  from  a  ditch  carried 
along  the  adjoining  ridge  and  piirtly  by  utilizing  the  waters  of  Dry 
Greek.  The  improvements  already  made  upon  this  mine  have  occupied 
two  years'  time  and  been  effected  at  a  cost  of  nearly  $50,000.  .  The  pre- 
paratory work  upon  the  mine  is  all  completed,  and  actual  mining  is  just 
commencing. 

The  Piety  Hill  Blue-Gravel  Gompany's  claim  consists  of  a  bed  of 
auriferous  gravel  about  300  acres  in  extent,  and  averaging50  feet  in  deptlju 
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An  excellent  tail-cace  has  been  obtained  by  a  deep  cotting,  1,500  feet  in 
lengtli,  from  Clear  Creek  to  the  center  of  the  claim,  excavat^  throngh 
hard  rim-rock  at  an  expense  of  over  $2,500.  The  ditches  supplying  the 
company  with  water  are  twenty-three  miles  in  length,  and  afibrd  800 
inches  of  water  during  eight  months  in  the  year.  There  is  no  non-pay- 
ing top-dirt  in  this  claim  to  contend  with.  The  deposit  is  extensive  and 
yields  more  or  less  gold  from  surface  to  bed-rock.  A  washing  of  2,000 
cubic  yards  from  a  bank  30  feet  in  height  in  June,  1872,  yield^  $741^26, 
or  an  average  of  37  cents  per  cubic  yard.  The  present  company  have 
been  in  possession  since  December,  1871,  and  by  means  of  a  liberal  outlay 
in  money  and  labor  have  everything  ready  for  vigorous  work  during  the 
coming  season.  Two  ^*  Little  Giant"  hydraulic  machines  are  used  by  the 
company,  water  being  supplied  to  them  through  1,100  feet  of  15-inch 
iroii  pipe,  under  a  pressure-head  of  100  feet. 

The  Chicago  mill  and  mine  are  situated  in  a  granite  range  about  two 
miles  north  of  Piety  Hill.  The  ledge  is  silver-bearing,  and  of  an  aver- 
age thickness  of  2  feet.  The  rock  carries,  besides  the  precious  metals, 
considerable  lead  and  zinc,  and  requires  roasting.  While  the  amount 
of  prospecting  work  done  ou  the  vein  is  small,  the  rock  is  remarkably 
rich,  paying  from  $300  to  $500  per  ton.  Mr.  Butterfield,  the  owner,  has 
had  to  contend  against  want  of  capital  and  many  other  difficulties,  and 
as  yet  has  only  a  5  stamp  mill  and  small  furnace  at  work,  but  he  is 
gradually  emerging  from  his  troubles.  In  this  vicinity  many  fine-look- 
ing ledges  crop  out,  and  on  several  shafts  have  been  sunk  to  a  depth  of 
80  feet  or  more.  The  base  character  of  the  ore  extracted  renders  it  im- 
possible to  treat  it  by  ordinary  mill  process,  and  as  yet  no  proper  works 
have  been  erected  to  thoroughly  test  the  veins. 

KLAMATH  COUNTY. 

This  is  a  rugged,  mountainous  region,*  heavily  timbered,  extending 
from  the  coast  easterly  to  within  thirty  miles  of  the  base  of  Mount 
Shasta.  Without  attracting  much  outside  attention,  it  has  been  a  very 
lucrative  field  for  gold-mining  operations  of  a  diversified  nature.  It  com- 
mences at  the  famous  Gold  Blufis,  and  extends  up  the  Klamath  and 
Salmon  Rivers,  with  their  large  extent  of  river  and  bar  diggings,  to  the 
head-waters  of  the  latter,  where,  contiguous  to  the  sources  of  the  SCott 
and  Trinity  Bivers,  both  noted  for  their  large  yield  of  gold,  are  situated 
the  Klamath  and  Black  Bear  quartz- mines,  the  latter  ranking  with 
the  best  mines  in  the  State,  and  the  former  a  very  promising  property 
in  process  of  development. 

The  Klamath  Eiver  traverses  the  country  from  the  boundary  of  Del 
l^orte  County  to  the  coast,  and  furnishes  river  and  bar  diggings  for  the 
whole  distance.  Early  Indian  disturbances  and  general  isolation  havecom- 
biued  to  retard  their  development;  but  within  the  past  two  or  three  years, 
as  all  danger  from  the  former  source  has  disappeared,  considerable  at- 
tention is  being  attracted  to  the  many  large  bars  and  hill-sides  of  auri- 
ferous gravel  to  be  found  at  intervals,  all  the  way  from  the  mouth  of 
the  Klumath,  through  Klamath,  Del  Xorte,  and  Siskiyou  Counties,  a 
distance  of  about  two  hundred  miles. 

Orleans  Bar,  on  the  Klamath  Eiver,  the  county-seat,  has  been  the 
field  of  extensive  mining-operations ;  and  as  the  waters  of  Camp  Creek 
are  to  be*  brought  in  by  a  ditch,  now  in  progress,  a  large  area  of  valua- 
ble ground  will  be  made  productive. 
-^—  ■  ■ 

*  The  description  of  this  connty  is  furnished  throngh  the  courtesy  of  J.  F.  Nesmith, 
csq.^  of  Son  Francisco.~B.  W.  B. 
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The  Salmon  Biver  empties  into  the  Klamath  eight  mil^  above  Or- 
kansBar,  and  has  supported  a  large  mining-popalation  8i2qnfeM850 ;  but, 
as  in  other  mining-localities  thronghout  the  State,  the  mdsi^.i^ccessible 
points  have  been  exhausted,  and  the  fruits  spent  in  the  usual ^tyle  of 
miners,  without  leaving  capital  to  open  up  the  equally  vnlvtable  but 
more  expensive  diggings  that  still  remain  on  the  main  stream  au9  the 
North  and  South  Forks,  for  a  distance  of  about  fifty  miles.    *    V-  * 

The  North  Fork,  with  all  the  streams  emptying  into  it  in  the  ueigh* 
borhood  of  Sawyer's  Bar,  has  especially  been  a  profitable  .field  for  min- 
ing, having  produced  its  millions.  It  is  in  this  vicinity  that,  in  l&GO^, 
qoartz  was  first  discovered  on  the  head- waters  of  Eddy's  Gulch,  and*K 
mOl  Qf  8  stamps  erected  on  what  was  called  the  Live-  Yankee  mincv 
which  was  worked,  with  varying  success,  for  three  years,  paying  divi- 
dends to  its  first  owners.  Subsequently,  becoming  involved  from  bad 
management  and  want  of  proper  development,  the  property  declined, 
and  has  now  passed  into  the  hands  of  a  single  individual.  It  bids  fair 
to  become  again  a  valuable  mine. 

About  a  mile  to  the  southward,  in  the  same  belt  of  slates,  which  seem 
to  extend  east  and  west,  parallel  to  the  North  Salmon,  the  Klamath 
mine  is  situated  on  a  large,  well-defined  vein,  varying  in  width  from  S 
to  7  feet,  and  sometimes-attaining  the  great  width'of  20  feet  Its  direc- 
tion is  northeast  and  southwest,  and  its  dip  20^  E. ;  it  carries  free  gold 
and  salphurets  throughout  an  extent  of  3,000  feet  of  croppings,  a  por- 
tion only  of  which  has  been  opened  and  worked  in  depth.  With  a  12- 
stamp  mill  the  yield  has  for  the  past  two  and  a  half  years  been  a  trifle 
over  $10  per  ton.  No  sulphurets  have  been  reduced,  though  the  rock 
carries  about  2  per  cent,  of  a  fine  character  that  assay  about  $100  per 
ton. 

Timber  suitable  for  mining  and  lumber  purposes  abounds  in  this  whole 
region,  and  the  mine  is  susceptible  of  drainage  for  a  great  number  of 
years  by  an  adit  already  commenced  and  running  on  the  vein,  which  it 
will  ultimately  open  up  to  the  depth  of  1,500  feet. 

The  ownership  has  lately  been  concentrated  into  few  hands,  and  the 
crashing  capacity  increased  to  32  stamps,  which  will  be  driven  half  the 
year  by  water  and  the  rest  by  water  and  steam,  when,  with  proper  sul- 
pbnret  reduction-works,  the  Klamath,  having  a  large  amount  of  rock 
ready  to  stope,  some  30,000  tons  by  actual  measurement,  cannot  fail  to 
become  very  productive  and  valuablcb  The  extent  of  the  company's 
ground  is  4,200  feetr 

The  northeast  extension  is  owned  by  a  company  of  three  persons,  who 
have  a  promising  vein,  from  3  to  5  feet  in  width,  and  opened  to  the 
depth  of  about  150  feet,  showing  gold  freely.  Farther  on,  for  a  distance 
of  two  miles,  croppings  appear  at  intervals  above  the  soil,  and  float- 
rock  of  a  rich  character  is  found  in  abundance;  but  capital,  even  for 
prospecting  purposes,  has  been  too  limited  in  this  region  to  prove  by  de- 
velopment the  value  of  these  indications. 

Southward,  and  about  three  miles  from  the  Klamath,  is  the>Black  Bear, 
^itnated  on  the  head- waters  of  Black  Bear  Gulch,  at  an  elevation  of  about 
4,000  feet  above  sea-level.  This  property  had  the  usual  history  of  bad 
pmuagement  and  ignorance  of  mining  and  milling  from  the  period  of 
its  discovery,  in  ISS),  to  1866,  at  which  time  it  was  purchased  at  a  small 
fi^are  by  a  company  of  three,  who  commenced  operations  with  a  12- 
statnp  mill  erected  by  the  old  company,  and  by  careful  management  suc- 
ceeded in  developing  a  mine  which  now  ranks  with  the  best  in  the  State. 

The  company  own  5,200  feet  of  ground,  about  1,000  feet  of  which  has 
been  opened,  the  greatest  depth  yet  reached  being  about  400  feet,  where 


*     • 
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the  vein  is  foU/io  feet  wide.  It  has  generally  a  d  ue  north  and  sonth  direc- . 
tion,  and  d!98'45o,  sometimes  assuming  an  angle  of  20^,  as  is  the  case 
in  one  o£'Ui».most  productive  parts.  It  is  inclosed  in  black  slate,  pf  the 
same  nytore  as  the  Amador  mines,  and,  like  all  the  veins  in  this  region, 
has  tbetetne  characteristics  and  general  features,  except  that  it  eon- 
tain^^bin^  3  per  cent,  of  very  fine  sulphnrets,  generally  inclosed  between 
the  ]atmufe  of  the  vein-matter,  which  is  of  the  "tibbon"  variety,  with  a 
^hite'and  bluish-black  cast.  The  sulphnrets  also  contain  about  IS  [>er 
cent,  of  arsenic,  and  yield,  by  chlorination,  about  $75  per  ton.  Most  of 
-the^rock  shows  goM  freely,  and  requires  hot  water  for  amalgamation. 
[S^ie  yield  for  the  past  four  years  has  been  about  $25  per  ton,  except  one 
*>ffhute  of  rock  in  the  north  end,  known  as  the  Yellow-Jacket  ground, 
.where  the  rock  has  for  several  months  in  succession  yielded  from  $40 
to  $60  per  ton.  I4ie  lower  tunnel  was  driven  a  distance  of  900  feet 
through  the  country,  at  right  angles  to  the  vein,  and  when  driven  thereon 
about  800  feet  north  wiU  open  up  the  Yellow-Jacket  ground  at  a  depth 
below  the  present  workings  of  about  250  feet.  The  average  width  of 
the  whole  vein  is  5  feet,  and  a  peculiarity  of  the  mine  is  the  ease  with 
which  the  rock  is  extracted,  and  its  general  profitable  character  from 
the  hanging  to  the  foot  wall. 

The  entire  property  was  sold  last  July  to  a  fcotnpany  of  San  Francisco 
capitalists,  who  have  made  an  addition  to  their  mill  of  16  stamps,  which 
will  run  by  water  and  steam ;  and,  although  the  rock  has  to  be  hauled 
two  miles,  cheap  wood,  water-power,  and  drainage  to  mine  combine  to 
permit  the  working  of  the  mine  and  mill  upon  a  very  economical  scale. 

A  wagon-road  is  building,  about  twenty-five  tniles  long,  over  the 
Salmon  Mountains  to  connect  with  Scott  Valley,  a  very  rich  agricultu- 
ral region,  and  thus  furnish  all  kinds  of  produce,  flour,  and  beef  at  as 
reasonable  rates  as  can  be  obtained  in  any  part  of  the  State.  Moreover, 
the  California  and  Oregon  Kailroad  will  pass  a  point  within  forty-five 
miles  of  the  mine,  furnishing  all  the  needed  facilities  for  transportation, 
the  want  of  which  is  one  of  the  greatest  retarding  influences  heretotbre 
operating  against  this  little  known  but  highly  promising  mining-region. 


GENERAL  LIST  OF  MINING-CLAIMS. 

The  following  is  a  list  of  mining-claims  in  the  State  of  California, 
plats  of  which  have  been  made  and  copies  transmitted  to  the  Commis- 
sioner of  the  Generid  Land  OfiSce  and  to  the  register  of  the  United 
States  General  Land-Ofiice,  during  the  year  1872 : 


Name  of  mine. 


Lady  Franklin 

Clyde 

D.  B.  Spagnoli 

£clip8e 

El  Dorado  .... 

Cover 

Harden  bergb.. 

Hazard 

Italian 

Last  Cbance  . . 


County. 


Alpine  . 
Amador. 

Do.. 

Do.. 

Do.. 

Do.. 

Do,. 

Do-. 

Do.- 

Do.. 


Character. 


Gold  and  silver  qnartz 

Gold-qnartz 

do 


do 
do 
do 
do 
do 
.do 
.do 


Length 
of  lode. 


Chains 
30.30 

iai8 

19.69 
7.48 
18.18 
IX  32 
32.24 
20.08 
4.58 
18.48 
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Quartz-mines — Gontinaed. 


Name  of  mine. 


North  SUr 

Oaka 

Sammit ••••....... 

Nevada 

Niabet 

Angels 

Bovee 

Carson  Creek 

ChapamiiHiU 

Dead  Hone 

ErerlastiDg 

Finnegaa 

Gwia  and  Celeman  . . . . 

Hadson 

North  Paloma 

Mineral  Moantain 

Plymouth  Rock 

Roserre 

San  Bmno «... 

Santa  Cniz 

Stickle 

Melonee  or  Point  Rock. 

Tecamaeh 

Union  Company's 

Woodhonae 

Wolverine 

Poor  Man 

Bobby  BnrDB 

Cboalenr 

ElDorado 

Kiireka 

Coyote  Hill 

German 

Gopher 

Greenwood 

LaMoille 

^laryland , 

Pacitic 

Fort  Ynma 

Sliger 

Sagar-Iioaf 

Swansea 

Bocky  Bend 

TeIlow.Jacket 

DUtz 

Eddy , 

J.  M.  English 

Lone  Jack 

Marietta 

Nevada 

New  York  Hill 

Norambagna 

Saint  John 

Sulpbnret 

Wuconsin 

Wisconsin 

Morebonae 

Baker  

Boteber  Boy 

Oro»nfl. 

Empire 

Empire 

Ecliptie ... 


County. 


Amador... 

Do 

Do 

Do 

Butte 

Calaveras  . 

Do 

Do 

Do....: 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do.... 
£1  Dorado 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 
Mariposa.. 
Nevada... 

Do.... 

Do...- 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do...- 
Flacep 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 


Character. 


Gold-qnartz  ^ 

....do 

....do 

....do 

....do  

..•do 

do 

do 

....do    ...r 

do : 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do , 

do 

do 

do 

do 

....  do , 

do 

do ... 

do 

do 

do 

do 

do 

do 

. . . .  do T 

do 

do 

do 

do 

do 

do 

do 

do. 

do 

do 

do 

do ... 

Gold  and  silver  quartz 

Qold-quartz 

do 

do 

do 

Gold  and  silver  quartz 
do 

Gold-quartz 

do 


do 
.do 
.do 
.do 
.do 
.do 


Length 
of  lode. 


Chains. 
16.87 
18.18 
17.66 
25.59 
44.80 
14.07 

6.90 
15.16 
19.67 

4.55 
45.45 
16.28 
57.57 
36.37 
18.18 
40.74 
18.18 
13.  r8 

12. 12 

30.30 
6.06 
29.30 
45.45 
36.36 
45.45 
15. 15 
18. 18 
21.21 
23.50 
24.48 
22.80 
9.09 
30.30 
54.62 
22.72 
24.45 
42. 4a 
28.70 
23.36 
8.03 
15.14 
27.27 
27.27 
37.00 
13.03 
19.10 
44.40 
16.66 
45.45 
45. 7J^ 
43.10 
48.48 
37.88 
33.33 
37.87 
12.95 
27.27 
15.15 
12. 12 
22.73 
30. 3U 
22.72 
37.50 
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Quartz-mine^ — Oontinned. 


Name  of  mine. 


Greene  Walter 

Ophir 

Sally  Jones 

Salsig  Extension  No.  1 

Secret  Cafion 

Olio 

San  Bernardino 

Mammoth 

Banghart. 

Independence 

Independent 

Keystone 

Shores 

App 

Confidence 

North  Confidenee 

Mammoth 

Patterson I 

Waters 

Lnoan 


County. 


Placer 

Do 

Do - 

Do^. 

Do 

San  Bernardino. 

Do 

Do 

Shasta 

Sierra 

Do , 

Do 

Siskiyou 

Tuolumne , 

Do 

Do 

Do 

Do , 

Do 

Yuba 


Character. 


Gold-quartz  ... 

do 

do 

do 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do .• 

do 


Length 
of  lode. 


Chain9» 
24. 02 
25.  :W 
22. 72 
i:i.75 
30. 30 
IS,  20 
15.22 
1>^.  21 
45. 45 
75.75 
24.24 
45. 45 
27.27 
14.82 
16.22 
17.34 
3^^.  35 
27.79 
21. 22 
45.44 


Total  number  of  quartz-mines,  93. 


PJoLcer-mines. 


Name  of  mine. 


Hall  &  Co 

Sorocco 

Clear  Creek ... 

Cataract i 

Chile  Gulch  Pluming  Co 

lied  Hill 

Wide  West 

Crane's  Gulch 

Dead-Head 

Georgia  Slide 

Grigg's  Ranch.... 

O'Brieu  &Tulley :.. 

Olsen  &,  Donaldson « . , . .  .^. 

Railroad ^•.. 

Rising  Hope 

Rowe  AvCo.'s 

SaUor  Slide 

Shoemaker ,.. 

Badger  Hill  an d  C herokee    . . . . 
Baltic  Gravel-Mining  Compaily . 

Bed-Rock  Tunnel 

Biggs 

Central 

Enterprise 

Horace  Kilham 

Harmony  Co.'s «... 

Keystone 

M<mtreal 

Murchie 

San  Juan  Union «...^. 

Simon  H.  Dikeman 


County. 

Character. 

Amador 

Gold-placer 

.  Do 

do 

Butte 

do 

Calaveras 

do 

Do 

......do  -.., 

Do 

do 

Do 

......do -. 

El  Dorado 

do 

^  Do .,. 

do 

Do 

...••> do  .... .... ..  ...••. 

Do ^. 

do 

Do :. 

do 

Do 

do 

Do 

do 

Do.. -'. 

do 

Do 

do 

Do 

do 

Do 

do 

Nevada ...- 

do 

Do 

do .*. 

Do 

do 

Do 

do : 

Do  w,^ 

do 

Do: 

do 

Do 

do 

Do 

......do 

Do 

do 

Do 

do 

Do 

do 

Do ,. 

do 

Do 

do 

Area. 


Acres, 

40.00 

40.00 

KW.OO 

HM),  (10 

10. 82 

40.00 

IGO.tK) 

J^O.OO 

IGO.  00 

158. 50 

128. 16 

20  00 

60.14 

30.00 

100. 00 

40.00 

2S).66 

bO.OO 

116. 82 

110. 00 

43. 52 

215.24 

163. 13 

179. 61 

356l  47 

138.53 

155.53 

89.23 

100.00 

136.44 

60.00 
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Plaeer-mines — Gontinned. 


Name  of  mine. 


Sooth  Taba  Canal  Company  .. 

Wolcott. 

Koith  Fork  and  Bear  River. . . . 

Middle  Yaba 

AdaBeU 

Bear  River ^ 

Big  Channel 

Big  Spring 

Bradley  db  Gardner 

Bampas  Cauon 

Church  and  Golden  Gate 

Dutch  Flat  and  Franklin 

Dutch  Flat  Ca&on 

EloioreHill 

Frank  Hoffman 

Franklin  Miner 

Garland  Mill  Slope 

Green  Spring 

lodiana  Hill  Hydranlio 

Manhattan 

Matoal 

Nary  Red 

Oro  &,  Dardanelles 

Pood  &  Constable 

Powell 

EwlHill 

Sailor  or  Brown  &.  Co 

I'nited  States 

Wcske 

Yule  &  WiUey 1 

Garvey 

Dixon  &.  Cooper 

McHallio  &;  Reese 

Andenon  Galch 

Beoton  Golch 

Brown  Si.  Murray 

Goodale  &.  Williams. .' 

HQllGnlch 

James  William  Fox 

Joordan  Gulch 

Ledac  

Marfield&Co 

Pellet  &  Tmitt 

Smith  Sl  Hand 

Socket  Flat 

Wright  &Co 

Van  Doozer  Gnlch 

Tattle  Gnlch 

Bed-Rock  Tunnel 

DaoDenbrink 

Garden  Golch 

H.C.Wilt 

Ort^i^on  Gnlch  Mountain 

TomBeU 

FiuD 

Hilton  Sl  McPberson 

Hicbards 

Nevada  Mining  Company 

Ohio  Flat 


County. 


Nevada 

Do 

Nevada  and  Placer. 
Nevada  and  Sierra. 
Placer 

Do..-, 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do.... 

Do 

Do 

Do 

Do 

Do 

San  Bernardino. 
Shasta 

Do 

Siskiyou 

Do 


Character. 


Area. 


Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do...- 

Do   .,. 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 
Trinity... 

Do..., 

Do.... 

Do.... 

Do.... 

Do.... 
Taolumne 

Do,... 

Do...- 
Yuba 

Do.... 


Gold-placer. 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do...: 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do.... 

do  .... 

do  .... 

do  .... 

do  ... 

do  ... 

do  .... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do... 

do  ... 

do  ... 

do... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do..: 

do... 

do  ... 

......do  ... 

do  ... 

do  ... 

do  ... 

do  ... 


Acres. 

130.00 

149. 10 

160.00 

90.35 

74.98 

137.  H6 

365. 55 

116. 53 

88.36 

127.95 

334. 14 

155. 00 

117.43 

44.64 

160.77 

103.  U 

158.14 

59.00 

6:^70 

157. 39 

21.08 

224. 32 

312. 77 

206.41 

140. 10 

24.66 

91.46 

229. 42 

156.34 

145. 24 

141.75 

20.00 

110.00 

28.23 

15.83 

27.64 

60.00 

81.36 

84.40 

62  64 

105.00 

37.50 

35.29 

13.23 

57.12 

58.86 

95.24 

159.68 

•    12.35 

39.94 

86. 07 

5;i.io 

159.43 

.39. 86 

30.00 

60.00 

• 140. 00 

154.86 
60.00 


Total  nnrnber  of  placer-mines,  90. 
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Placer-mine  with  quartz-lode. 


Name  of  mine. 

CoDnty. 

Character. 

Length  of  lode,  (quartz.) 

WetGnloh 

• 

Calaveraa. 

Quartz  and  placer  gold 

33. 33  chains. 
Area,  (placer,) 
78. 20  acres. 

Total  number  of  placer-mines  with  quartz-lode,  1. 


Quieksilver'fnines, 


Name  of  mine. 


Qem 

Pittsburgh... 

Don  Juan 

Don  Miguel.. 
New  York .  - . . 
Pennsylvania 

Napa 

Pope 

Silver  Bow... 
Valley 


County. 


Lake..... 

Do 

Monterey . 

Do 

Do 

Do 

Napa 

Do 

Do 

Do 


Character. 


Quicksilver 

do  .... 

do  .... 

.....  do  .... 

do.... 

do  .... 

do,,.. 

do.... 

do  .... 

do  .... 


Length 
of  lode. 


Chains. 
45.45 
68.68 
45.45 
45.45 
45.45 
45.45 
45.45 
45  45 
27.27 
45.45 


Total  number  of  quicksilver  mines,  10. 


Copper-mines. 


Name  of  mine. 


Cosnmnos... 
Calaveras... 
Keystone  ... 

Union 

Last  Chance 


County. 


Amador  .. 
Calaveras 

Do 

Do 

Nevada  ... 


Character. 


Copper, 
.-..do.. 
....do.. 
....do  .. 
...do.. 


Length 
of  lode. 


Chains. 
71.09 
45.45 
50.00 
2a  75 
36.36 


Total  number  of  copper-mines,  5. 


Iron  and  copper  mine  combined. 


Total  number  of  iron  and  copper  mines,  1. 


; 

Name  of  mine. 

County. 

Character. 

Length 
of  lode. 

Tyson 

Tuolumne 

Iron  and  copper 

Chains. 
13.64 

• 
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BECAPirULATION. 

Qaartz-mines 93 

Placep-mines ^ 90 

PUcer-mino  tfitb  quartz-lode ^. - 1 

Qaicksilver-mines » .'. 10 

Copper-mines ; 5 

Iron  and  Coppermine  combined \. 1 

Total 200 


List  of  United  States  deputy  inineral-surveyars  for  the  State  of  California^ 
appointed  under  the  provisions  of  the  act  of  Congress  approved  May  lO, 
1872. 


Name. 


Thomas  J.  De  woody .... 

Atidrew  B.  Beauvais 

William  L.  McKim 

James  M.  Anderson 

Heory  F.  Ten*y 

Charles  W.  Hendel 

James  McGann 

William  Magee 

J.  C.  Partridge 

W.  L.  Lowden 

William  Sharp , 

A.  M.  Jones 

SamoelBethell 

Job  Q  Golds  worthy 

William  P.  Reynold..  .. 

Jarvis  Kiel 

Edward  C.  Uren , 

Benjamin  Ross 

Lncias  F.  Cooper , 

Edward  B.Eddy 

Newton  C.  Miller 

W.  S.  Cooper 

J.  A.  Benson 

Williaui  Jabine 

M.  A.  Wallace 

Anhor  W.  Keddie 

George  Tncker 

M.  V.  Bennett 

Henry  Powell 

John  T.  Stockton 

H.3.  Sandford 

Alexander  McElroy 

Robert  R.  Harris 

J.  A.  Ronaseaa 

Boas  E.Browne 

Charles  F.  Hoffman 

C.S.  Balkley 

H.S.  Craven 

Alfrsd  Craven 

John  B.  Tread  well 

Hngb  Barker 

A.  A.  Smith .*, 

Gfutayns  Cox 

M.  G.King 

Isaac  G.  Jones 

G.F.Deetkin. 

Elijah  W.  Brown 

William  Edmonds 


Address. 


Napa... 

Colombia 

Jackson 

Placerville  ..*... 
Mokelomno  Hill 

DownievDle 

Chico 

Shasta 

Snsanville 

Woaverville 

Yreka 

Yreka 

Aubarn 

Los  Angeles 

Los  Angeles 

^fariposa 

Dutch  Flat 

Volcano 

Treka 

Nevada  City . . . . 
North  San  Joan . 

Sooora  ..*. 

Anbum 

Placerville 

San  Bernardino. 

Qaincy 

Lakeport 

Santa  Cruz 

Sweetland 

Red  Bluff 

Woodland 

Hornitos 

San  Luis  Obispo . 
San  Bernardino. 
San  Francisco . . . 
San  Francisco . . . 
San  Fran  Cisco... 
SanFiancisco... 
San  Francisco... 
San  Francisco... 

Placerville 

Snsanville 

San  Francisco . . . 
San  Francisco . . . 

Downieville 

GraA  Valley 

Smartsville 

OrovlUe 


County. 


Napa 

Tuolumne 

Amador 

El  Dorado 

Calaveras 

Sierra 

Bqtte 

Shasta 

Lassen 

Trinity 

Siskiyou 

Siskiyou 

Placer 

Los  Angeles 

Los  Angeles 

Mariposa.. 

Placer 

Amador 

Siskiyou 

Nevada 

Nevada 

Tuolumne 

Placer 

El  Dorado 

San  Bernardino. 

Plumas 

Lake 

Santa  Cruz 

Nevada 

Tehama 

Yolo 

Mariposa 

San  Luis  Obispo 
San  Bernardino. 
San  Francisco  .. 
San  Francisco  . . 
San  Francisco  . . 
San  Francisco  .. 
San  Francisco  .. 
San  Francisco  .. 

El  Dorado 

Lassen 

San  Francisco  . . 
San  Fraucisco  .. 

Sierra 

Nevada 

Nevada 

Butte 


Date. 


June  1, 1872. 
June  1, 1B72. 
June  1, 1672. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1,1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1,1872. 
June  1, 187^. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1,1872. 
June  1,1872. 
June  1, 1872. 
June  1, 1872. 
June  1,  lh72. 
Jund  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872. 
June  1, 187^. 
June  1, 1872. 
June  1, 1872. 
June  1, 1872.  • 
June  1, 1872. 
June  1, 1872. 
September«10, 1872 
June  1, 1872. 
October  14, 1872. 
September  1, 1872. 
October  21, 1872. 
October  21, 1872. 


CHAPTER   IL 

KEVADA. 

The  mining-industry  of  this  State  has  been  more  productive  during 
the  year  1872  than  in  any  former  year,  bringing  the  State  to  the  fore- 
most position  in  its  yield  of  precious  metals.  Detailed  accounts  of  the 
diJSerent  districts  are  given  below.  It  may  be  said,  on  the  whole, 
that  the  smelting- works  of  Nevada  have  not  been  so  prosperous  as  in 
the  preceding  year,  owing  partly  to  increased  scarcity  and  deamess  of 
charcoal,  partly  to  vexatious  litigations,  causing  stoppage  of  operations, 
and,  in  one  case,  to  the  diminution  in  value  of  the  ores  smelted.  These 
losses  have  been  more  than  compensated  by  the  great  activity  of  the 
stamp-mills,  and  particularly  the  productiveness  of  the  Comstock  and 
Pioche  mines.    The  outlook  for  1873  is  favorable. 

The  bullion  product,  as  given  by  Mr.  Valentine,  superintendent  of 
Wells,  Fargo  &  Co.'s  Express,  is  $25,548,811,  an  estimate  which  I  regard 
as  a  close  approximation.  The  following  table,  compiled  from  sources 
independent  of  the  express  shipments,  corroborates  Mr.  Valentine*s 
estimate,  and  indicates  at  the  same  time  the  distribution  of  this  produc- 
tion : 

Comstock  mines  and  tailings $13, 5G0,  724 

Lincoln  County 5, 500,  (KK) 

Lander  County 3, 495, 000 

Humboldt  County GOO,  000 

White  Pine  County i . .  785, 000 

Nye  County 450, 000 

Elko  County 450, 000 

Esmeralda  County 93, 000 

.    24,942,724 

The  diflference  of  $606,087  is  probably  to  be  ascribed  to  the  shipments 
from  Virginia  and  Gold  Hill,  which  are  always  much  larger  than  the 
aggregate  of  the  reports  obtained  from  separate  mines.  The  elements 
of  the  estimate  above  given  of  $13,569,724  for  the  Comstock  are  given 
below ;  and  it  will  be  seen  that  many  small  outlying  mines  are  not 
included. 

THE  COMSTOCK  MINES, 

* 

I  am  indebted  for  the  facts  given  below  to  the  reports  of  the  various 
companies,  and  to  the  admirable  notes  furnished  me  by  Mr.  Cesar  Luck- 
hardt,  a  resident  of  San  Francisco,  formerly  an  engineer  on  the  Com- 
stock, and  thoroughly  familiar  with  every  foot  of  the  mines.  Mr.  Luck- 
hardt  visited  Virginia  City  at  my  request  for  the  express  purpose  of 
making  personal  examinations. 

To  facilitate  description,  the  division  of  the  explored  ground  on  the 
Comstock  given  in  former  reports  is  adhered  to  in  the  present,  viz : 

1.  The  northern  portion,  from  the  Utah  mine  to  the  Chollar,  12,200 
linear  feet. 

2.  The  middle  portion,  fix)m  Chollar  to  the  Imperial  North,  1,795  feet. 

3.  The  southern  portion,  from  Imperial  North  southward,  to  the  extent 
of  6,000  feet. 
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Since  the  commencement  of  1872,  extensive  explorations  have  been 
carried  on,  amoauting  in  the  aggregate,  as  near  as  can  be  ascertained, 
to  5,600  feet  of  shaft  and  incline  and  35,400  feet  of  drifts,  which  have 
been  run  in  the  21,000  feet  of  ground,  as  above  divided. 

I.  The  northern  portion  of  tl^  vein. — Beginning  with  the  Utah  mine 
and  passing  south waid,  we  have  to  deal  so  far  with  eight  separate 
ore  bodies. 

1.  The  first,  which  was  explored  in  the  Utah  and  afterward  in  the  Sierra 
Nevada,  proved  to  extend  over  340  feet  in  length,  yielding  ores  of  a  mill- 
valae  of  $4  to  $12  i)er  ton,  carrying  principally  free  gold.  The  main 
balk  of  this  body  existed  in  the  Sierra  NevsMla,  which  company  has  ex- 
tracted a  large  amount  of  ore  from  it,  and  has  still  much  unworked 
groQud ;  but,  owing  to  the  irregularity  of  the  occurrence  of  its  ores,  it  is 
impossible  to  estimate,  with  any  degree  of  accunicy,  the  amount  still 
standing.  In  all  probability  the  smaller  tributaries  to  this  body  will 
keep  the  Sierra  Nevada  Company  at  work  for  some,  time  to  come,  mak- 
ing profitable  mining  a  possibility  through  the  company's  mill,  which  is 
situated  at  the  mine.  The  ground  below  this  body  has  been  explored 
to  a  depth  of  700  feet  vertically.  The  present  shaft-bottom  is  now  60 
feet  east  of  the  west  wall  of  the  Comstock.  Gross-sections  have'  been 
made  for  230  feet  east  and  west,  and  900  feet  north  and  south,  but  with- 
out success  in  discovering  any  new  body  of  ore.  The  vein  was  found 
200  feet  wide,  consisting  of  pprphyritic  material,  with  intersections  of 
small  seams  of  quartz.  At  a  place  160  feet  vertically  below  the  mouth 
of  the  shaft,  and  200  feet  northeast  of  it,  in  what  is  called  tbe  Cedar 
Hill  Tunnel,  60  feet  of  quartz-width'  has  been  cut  through,  barren  of 
ores,  but  looking  favorable  for  the  finding  of  ore. 

2.  Going  northwestward  from  the  above,  that  is,  following  the  out- 
crop of  tbe  Comstock,  work  was  commenced  on  a  large  mass  of  low- 
grade  ores  by  the  Sacramento,  Texas,  and  other  companies,  (all  of  which 
ground  is  now  owned  by  the  Sierra  Nevada  Company.)  Tbis  ore-mass 
does  not  stand  in  direct  connection  with  the  above  body,  but  lies  west 
of  it,  has  been  worked  for  100  feet  vertically,  and  is  known  to  descend 
over  250  feet  below  the  outcrop.  Its  ores  carry  also  principally  gold, 
aod  vary  from  %1  to  $9  per  ton  in  mill-yield.  The  Sierra  Nevada  Com- 
pany has  explored  these  two  bodies  of  ore  for  nearly  2,000  feet  north  and 
soatb,  and  in  all  probability  will  have  over  one  year's  ore,  varying  from 
$4  to  $9  per  ton,  to  work  npon. 

3.  Going  south,  we  come  to  the  third  ore-body,  (in  my  former  report 
of  1869  called'No.  2,)  which  coursed  through  a  portion  of  the  North 
Ophir,  Central,  South  Ophir,  and  part  of  the  California  ground,  where 
it  yielded  formerly  ores  of  extraordinary  richness.  It  is  practically  ex- 
hausted ;  some  low-grade  ores,  slides  from  the  main  body,  are  still  stand- 
ing, but  no  attention  has  as  yet  been  paid  to  them,  and  their  extent 
is  not  known.  Its  extension  northward  has  never  been  explored.  Be- 
yond 300  feet  north  of  the  Mexican  Company's  north  line  to  a  depth  of 
250  feet,  it«  ores  become  ^'base,"  carrying  much  zinc-blende,  manga- 
ne^,  and  in  places  galena,  and  are  unfit  for  treatment  at  present.  Tbe 
Ophir  Company  has  carried  on  explorations  from  its  new  shaft  to  a  yer- 
tical  depth  of  1,465  feet,  and  has  cut  east  for  350  feet,  not  meeting  the  eietst 
boandary  as  yet,  showing  the  vein,  so  far,  300  feet  wide.  The  western 
portion,  for  175  feet,  is  porphyritic  material,  intermixed  with  quartz.* 
Boanding  this  on  the  east  are  75  feet  width  of  quartz,  followed  further 
east  by  the  same  material,  which  is  found  to  the  west.    This  quartz  has 

*Tfaia  wefitem  maes  ia  found  all  along  the  vein  wherever  prospected. 
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been  explored  for  100  feet  north  and  sonth,  and  for  45  feet  vertically, 
and  is  an  entirely  new  feature.  It  carries  from  $2  to  $6  in  gold  and 
silver — ^  S^^^?  i  silver.  It  has  a  southeast  dip,  and,  so  far  as  explored, 
shows  an  inclination  southward  identical  with  that  of  the  upper  body, 
^which  pinched  out  1,010  feet  vertically  above  this  point,)  described  in 
former  report.  It  looks  favorable  for  ore,  and  is,  without  a  doubt,  the 
prolongation  northward  of  the  quartz  which  carries  the  ore-body  lately 
ibuud  in  the  Virginia  Consolidated,  (see  below,  No.  4.)  Although  the 
vein  has  been  explored  at  this  depth  for  164  feet  north  »id  south,  noth- 
ing of  value  has  as  yet  been  found.  Northward,  this  quartz  beicomes 
intermixed  with  much  porphyry,  and  the  vein  shows  much  irregularity.. 
The  1,300-foot  level  of  Ophir  has  been  explored  for  80  feet  northeast,  to 
find  this  quartz-body  of  the  lower  level,  but  without  success.  The  1,100- 
foot  level  exposed  the  vein  for  830  feet  north  and  south  by  200  feet  east 
and  west,  showing  64  feet,  vein- width,  of  which'the  western  portion  (50 
feet)  consisted  of  porphyritic  material  with  narrow  quartz  seams,  while 
the  eastern  portion  is  quartz,  assaying  from  $1  to  $7  per  ton  in  gold  and 
silver.  This  is  the  quartz  of  the  1,465'foot  level,  but  only  14  to  15  feet 
wide  here  in  the  1,100  level ;  it  has  a  dip  east,  inclination  soulfa,  and 
has  been  followed  here  south  to  within  50  feet  of  the  Ophir  south  line, 
and  downward,  its  dip  showing  indications  of  ore  all  the  way,  but  not 
any  pay-ore  as  yet. 

•  4.  Farther  south,  the  ground  from  the  Central  Company  to  the  Gronld 
&  Curry,  about  1,400  feet  in  length,  which  had  been  left  entirely  unpros- 
pected  to  within  a  short  period,  (except  a  little  work  done  by  the  Gali- 
Ibmia  Company  and  White  &  Murphy  Company  in  former  years  to  a 
depth  of  400  to  500  feet,  vertically,)  has  been  proven  to  contain  an  en- 
tirely new  ore-body.  The  Sides,  White  &  Murphy,  Kinney,  and  Califor- 
nia Companies'  groundsiorm  the  present  Virginia  Consolidated  Company, 
which  commenced  work  vigorously,  both  by  sinking  a  vertical  shaft 
and  exploring  the  ground  from  the  1,167-foot  levels  (measured  from 
the  shaft-mouth)  of  the  Gould  &  Curry  mine.  The  Virgiifia  Company's 
shaft  proper,  700  feet  north  of  the  company's  south  line,  is  715  feet  deep 
at  present.  At  a  depth  of  500  feet  the  ground  was  explored  westward 
for  900  feet,  and  1,100.  feet  north  and  south,  showing  the  vein  150  feet 
wide  on  the  south,  and  170  feet  directly  west  of  the  shaft,  carrying 
quartz  and  quartzose  material,  intermixed  with  porphyries,  but  barren 
of  ore.  The  drift  coming  from  the  Gould  &  Curry  1,167-foot  level  has 
penetrated  thus  far  260  feet  directly  north  into  the  Virginia  Consolidated^ 
Company's  ground.  The  connection  of  this  with  the  shaft,  requiring 
310  feet  drifting,  and  380  feet  sinking  of  shaft,  will  occupy  three  and  a 
half  months  yet  The  drift  has  exposed,  180  feet  north  uf  the  company's 
line,  the  quartz  of  this  orebody  3  feet  wide,  running  northeast,  and 
dipping  east.  It  has  been  followed,  so  far,  for  280  feet  horizontally ; 
cross-sections  show  it  to  widen  gradually  to  48  feet  at  the  northernmost 
point  yet  reached.  This  longitudinal  drift  run  in  it  produced  800  tons 
of  $23  milling-ore,  whence  it  may  be  inferred  that  this  body  is  two- 
thirds  waste  and  one-third  ore.  As  work  progresses  north  it  con- 
tinnes  to  widen,  and  has  every  appearance  of  forming  into  a  very  vala- 
able  ore-body,  judging  from  its  length  already  developed,  and  consider- 
ing that  the  lowest  level  of  Ophir,  1,200  feet  northeastward,  shows  this 
identical  quartz.  There  are  over  800  feet  of  height  and  qvw  1,200  feet 
in  length  to  prospect  yet  above  this  l,167*foot  level  of  the  Virginia  Com- 
pany. 

5.  South  from  the  above,  starting  in  the  Gould  &  Curry,  and  extend- 
ing for  2,400  feet  horizontally  into  the  Hale  &  Noicross,  we  have 
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that  body,  enamerated  as  No.  3  in  iny  report  of  1870,  which  has  prodaced 
over  $17,000,000  during  the  past  five  years.  Although  in  1870  con- 
sidered exhausted  at  a  vertical  depth  of  1,100  feet  below  the  croppings, 
itbasyielded,  and  still  continues  to  yield,  fromits  parallel  seams  and  tribu- 
taries. For  instance,  the  Savage  Company  realized  over  50,000  tons  of 
milling-ore  from  it  in  1872 ;  and  the  daily  product  from  it  now  (March, 
1873)  varies  from  900  to  1,000  tons  of  ore  of  $19  to  $21  milling  value. 
The  Gould  &  Curry  are  now  at  work  on  their  old  second  level  near  the 
Savage  line,  in  order. to  extract  some  ore  left  standing  there  from  this 
body ;  but  it  has  ceased  to  yield  ores  in  depth  in  that  mino* 

The  Ooold  &  Curry  ran  5,300  feet  of  drifts  and  sank  440  feet  of  shaft 
and  incline  during  the  past  year,  reaching  1,794  feet,  (measured  from  the 
cropping,)  i.  6.,  1,500  feet  vertically,  and  294  feet  on  an  incline  below.  The 
vein  has  been  explored  at  l,000feet  depth  for  200  feet  north  and.south ; 
for  200  feet  east  it  proved  to  dip  60^  east.  The  principal  portion  of  the 
vein  consists  of  porphyries  with  small  seams  of  quartz.  The  1,500-foot 
level  explored  the  ground  for  600  feet  north  and  south,  and  proved  the 
vein  to  be  over  400  feet  wide.  An  eastern  cross-cut  of  430  feet  in  length 
disclosed  mostly  porphyritic  material  with  small  quartz-seams ;  but  at 
the  face  6  feet  of  quartz  with  some  good  ore-spots  has  been  found,  which 
looks  promising  for  ore.  Work  is  in  progress  north  on  it.  This  quartz 
is  divided  from  the  western  pon>hyritic  masses  by  a  little  clay.  The 
l,300foot  level  has  been  extended  all  along  the  vein  from  the  north  to 
the  south  line  of  the  company^s  ground,  and  prospected  for  150  feet  east, 
bat  nothing  but  x)orphyritic  material  was  found.  The  1,167-foot  level 
has  also  lon^tudinal  drifts  from  north  to  south  line ;  western  crosef  drifts 
from  200  to  300  feet  long  exposed  much  more  quartz  and  porphyry 
tban  any  of  the  other  levels  did;  260  feet  north  of  the  shaft  the 
quartz  is  100  feet  wide,  carrying  but  traces  of  ore.  When  followed 
northward^  crossing  the  Best  &  Belcher  ground,  it  led  into  the  ore-body 
lately  developed  in  the  Virginia  Consolidated  ground,  and  above  de- 
scribed. 

The  Savage  mine  has  penetrated  1,500  feet  vertically,  and  thence  fol- 
lowed the  west  wall  to  a  depth  of  250  feet,  at  an  angle  of  38^.  The  lowest 
or  1,700-foot  level  has  followed  the  vein  120  feet  south  so  far,  where 
several  feet  of  quartz  were  encountered,  hugging  a  clay  seam  to  the 
eastward,  both  of  the  same  character  as  that  of  the  Gould  &  Curry. 
The  extent  of  this  quartz  is  as  yet  unknown,  as  is  also  the  width  of 
tbe  vein.  It  is  evident  that  the  ore  which  occurs  in  this  quartz  does 
not  belong  to  that  of  the  ore-body  enumerated  as  No.  5.  The  1,600  foot 
level  has  explored  the  vein  along  its  course  for  730  feet  north  and  south, 
and,  so  far,  120  feet  east,  without  finding  the  east  boundary  as  yet.  The 
northern  portion  of  the  mine  here  shows  the  matri^^  to  consist  chiefly  of 
porphyries,  while  the  southern  portion  {%.  e,j  south  of  the  shaft)  consists 
mostly  of  quartz  and  qnartzose  material  for  100  fleet  in  width,  and,  so 
far,  190  feet  in  length,  with  seams  of  good  ore,  assaying  from  $10  to  $20 
per  ton.  Mr.  Luckhardt  thinks  this  is  the  same  quartz  as  that  of  the 
lower  level,  and  also  that  of  the  Hale  &  Norcross  tenth  and  twelfth 
levels,  (see  No.  C  below,)  but  is  not  certain.  Explorations  are  now  going 
on  east  and  west  in  this  ore-bearing  quartz,  and  very  good  ore-seams 
are  enoonntered  at  intervals.  Taking  into  consideration  the  develop- 
ments of  these  two  levels — namely,  the  width  of  the  quartz,  indicating 
strength,  the  straightening  of  the  quartz  below  the  1,600-foot  level,  the 
difference  of  the  character  of  the  ore  here  from  that  of  the  upper  levels 
belonging  to  ore-body  No.  5 — ^it  cannot  well  be  denied  that  the  prospect 
for  a  new  ore-body  is  good ;  but  the  explorations  are  as  yet  too  limited 
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to  warrant  a  decisive  conclnsioii.  The  twelfth,  or  1,500-foot  level,  met 
ore  60  feet  north  of  the  company's  shaft-liue — bat  only  10  feet  wide— 
and  68  feet  below  this  level  it  closed  out  It  extends  upward  to  the 
eleventh  station  and  50  feet  above  it,  where  it  closes  out  also,  making  a 
vertical  ore-depth  at  the  company's  south  line  of  200  feet.  The  eleventh 
or  1,400  level  showed  ore,  poor  and  in  seams,  for  30  feet  wide  in  places, 
nearly  all  of  which  has  been  extracted ;  the  month  of  March,  1873,  only 
producing  41  tons  of  $27  (assay)  from  this  1,400-foot  level.  Neither  the 
1,400  nor  1,500-foot  levels  showed  any  new  developments  in  the  workings 
of  430  feet  north  and  south  on  the  course  of  the  vein  by  140  feet  in 
width.  The  tenth  or  l,300foot  level  followed  the  vein  420  feet,  north 
and  south,  showing  it  210  feet  wide,  but  barren  of  ore.  Above  this  level 
ore-body  No.  5  gave  out. 

During  the  past  year  much  ore  has  been  extracted  from  the  upper 
portion  of  body  No.  5  out  of  the  works  of  the  north  mine  of  Savaige, 
(second  and  sixth  levels,)  where  even  now  1,000  to  1,100  tons  are  ex- 
tracted monthly,  of  an  average  assay- value  of  $50  per  ton. 

6.  The  Hale  &  Norcross  Company  has  attained  a  total  depth  of  1,700 
feet ;  the  shaft  is  vertical  for  1,208  feet.  The  bottom  of  the  incline  is  600 
feet  east  of  the  vertical  shaft.  During  the  past  year  the  ninth,  tenth, 
eleventh,  and  twelfth  stations  have  been  opened.  The  old  ore-body,  No. 
5,  has  been  worked  out,  and  the  parallel  body  which  showed  itself  in 
tlie  seventh  level,  north  mine,  for  300  feet  in  length  from  the  company's 
north  line,  varying  from  20  to  40  feet  in  ore-width,  and  which  Savage 
worked  to  60  feet  below  their  twelfth  level  at  their  south  boundary-line, 
•(see  ^o.  5  above,)  has  also  been  worked  in  the  eighth  level  180  feet  long, 
north  and  south,  varying  from  20  to  25  feet  of  ore- width,  and  on  the  ninth 
level  was  10  feet  wide ;  but  in  two  patches,- lying  very  irregularly  below 
this  level,  trailed  itself  out  against  its  western  clay,  which  forms  the 
dividing  line  between  the  ore-body  and  the  qnartzose  porphyritic  mate- 
rial immediately  overlying  the  west  wall.  One  detached  small  body 
was  found  and  extracted  50  feet  south  of  the  main  incline.  All  of  this 
ore  lay  in  the  north  portion  of  the  company's  mine,  and  yielded  the 
princifal  product  of  the  year.  Only  a  small  quantity  of  ore,  of  $20  to 
$25  assay-value,  is  left  standing.  At  a  point  100  feet  south  of  the  Sav- 
age south  line,  and  50  feet  below  the  ninth  level,  the  two  clays,  which 
bound  this  quartz-body  on  the  east  and  we^t,  came  in  close  neighbor- 
hood ;  the  quartz  was  not  over  8  inches  wide  between  them  ;  but  as  it 
was  followed  downward  it  widened  again  from  6  to  8  feet,  carrying  ore 
of  $20  to  $35  assay-value,  which  has  been  followed  by  an  incline  down 
to  the  twelfth,  or  lowest  level,  and  now  yields  ores  from  the  tenth  and 
twelfth  levels.  The  irregularities  of  this  new  body  are  probably  produced 
by  a  dike  of  hard^dark,  compact  porphyry,  (foreign  to  the  porphyries 
which  have  heretofore  formed  part  of  the  vein-stuff  above,)  which  has 
just  been  encountered  in  the  lowest  level  lying  to  the  east.  It  seems  to 
be  a  mass  of  considenible  size,  but  nothing  can  be  said  as  to  its  position 
and  extent  as  yet.  The  South  mine,  in  these  lower  levels,  (t.  e.,  from 
the  ninth  to  the  twelfth  levels,)  has  developed  nothing  so  far.  The 
ninth  level  was  run  for  100  feet  south,  showing  qnartzose  material, 
but  principally  porphyries,  filling  the  vein.  Eastward  much  clayey 
matter  was  encountered  and  an  abundance  of  water;  and  for  fear  of 
swamping  the  mine  prospecting  east  was  abandoned,  although  no  east 
wall  had  been  developed.  Further  prospecting  eastward  would  possibly 
develop  the  "lap"  of  the  upper  body.  Northward  this  level  was  ex 
tended  to  the  Savage  line  where  the  quartz  began  to  concentrate  more, 
until  it  became  OOfeet  wide,  showingorein  sx)ots  and  narrow  seams,  (assay- 
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iDg  often  over  $200  per  ton,)  until  at  last  the  above-described  body  was 
foandy  below  where  the  clays  uuited.  The  tenth  level  also  was  run  south 
without  good  results.  The  vein  was  found  75  feet  wide ;  northward  the 
ore-body  from  above  was  found  to  widen.  The  eleventh  level  was  opened 
westward  for  60  feet  west  of  this  ore-body,  showing  no  new  features, 
and  no  work  has  been  done  north  or  south  in  this  level  as  yet.  The 
twelfth  level  (lowest)  was  opened  along  the  vein  for  315  feet,  north  and 
soQth,  to  within  40  feet  of  the  Savage  line,  principally  eastward  from  the 
ore-body,  and  connected  with  the  upper  levels  by  the  winze.  An  east 
cross-cat  has  been  run,  showing  thus  far  SO^feet  width  of  vein-matter, 
bounded  on  the  east  by  the  above-mentioned  dike  or  intrusion  of  hard 
porphyry,  having  no  clay  division  between  it  and  the  matrix,  and  resem- 
bling much  those  horses  which  occur  in  the  Empire,  Imperial,  and  Jus- 
tis  mines,  at  and  south  of  Gold  Hill.  This  mass  has,  perhaps,  caused 
the  coming  together  of  the  two  clays  below  the  ninth  level,  and  the 
apparent  irregularity  north  in  this  twelfth  level,  and  will  by  its  size, 
8ha[>e,  and  dimensions  govern  the  position  of  the  quartz  and  ore  body 
west  of  it.  This  ore-body,  although  followed  downward  for  300  feet  by 
incline,  has  not  been  laid  open  to  view  sufficiently  to  permit  an  estimate 
as  to  the  quality  and  quantity  of  its  ores ;  but  it  is  doubtless  the  same 
body  as  that  which  has  been  penetrated  in  the  Savage  Company's  two 
lower  levels,  east  of  the  western  quartz. 

7.  Within  the  past  year  work  has  been  carried  on  in  the  old  stopes,^ 
and  into  the  old  upper  mine  of  the  Hale  &  Norcross,  in  search  of  parallel 
seams  of  the  ore-body  enumerated  as  Ko.  5,  and  the  product  of  both  has 
been,  for  the  year,  24,000  to  25,000  tons  qf  ore  of  $25  assay  value.  In 
the  second  or  810-foot  level  occurs  a  repetition  of  the  phenomenon  of 
the  Savage  "Potosi  Chimney,"  described  in  1870, ,  lying  parallel 
with  the  main  body  No.  5.  A  distance  of  63  feet  eastward  from  it,  and 
divided  by  quartz  and  clayey  material,  another  body  of  ore  was  encoun- 
tered 120  feet  from  the  Chollar  Potosi  Company's  north  line.  It  yielded 
ore  in  seams  for  8  to  40  feet  in  width,  not  of  as  good  a  quality  as  that  of 
the  main  body,  but  resembling  the  latter  in  character,  and  entirely  dif- 
ferent from  the  ores  of  the  tenth  to  the  twelfth  station.  It  has  been 
opened  for  156  feet  vertically  and  132  feet  north  and  south  so  far,  and 
has,  like  the  other  body,  a  southern  inclination.  Explorations  from  the 
level  above  and  below  the  810-foot  level  are  in  progress  to  determine  its 
extent.  It  has  thus  far  yielded  1,400  tons  of  the  25,000  tons  above  enu- 
merated, and  will  continue  to  yield  large  quantities  of  ore. 

8.  Passing  to  the  Chollar  Potosi,  we  have  that  ore-body,  .which  has 
been  worked  for  years  from  the  surface,  to  a  depth  of  650  feet,  and  over 
1,000  feet  horizontally.  It  was  in  places  300  feet  wide  from  east  to 
west,  and  was  in  1868  abandoned  as  exhausted  |  but  it  yielded  last  year 
over  41,000  tons  of  $24  to  $28  mill-ore,  and  will  from  present  develop- 
ments yield  at  least  15,000  to  18,000  tons  more.     ' 

The  east  shaft  has  been  connected  with  the  works  of  this  body,  and 
used  as  an  exit  for  its  ores.  During  the  process  of  overhauling  the  old 
works,  many  ore-chambers  were  developed.  For  instance,  in  the  northern 
portion  of  the  mine,  in  what  is  known  as  the  '^  Piute  Chamber,''  a  patch 
of  ore  was  worked  for  96  feet  vertically  and  15  to  30  feet  wide,  yielding 
120  mill-ore.  Lying  parallel  with  the  body  called  "  Blue  Wing,"  a  western 
seam  was  attacked  which  yielded  ore  for  200  feet  vertically.  Going 
south  from  here,  the  Belvidere  ore-chamber  was  found,  which'  alone 
has  yielded  over  $2,000,000;  it  extends  from  the  surface  to  the  178- 
loot  level  of  the  new  shaft,  (making  over  300  feet  on  its  dip,)  and  to 
within  400  feet  north  of  the  Bullion  Com^iany's  ground,  and  has  proved 
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to  be  50  feet  wide.  Below  this  178-foot  level,  one  seam  from  it,  now 
followed  downward,  shows  2  feet  wide  of  $50  ore,  which  promises  also 
a  large  yield.  In  all  this  western  work,  the  Chollar  Company  has  at 
least  15,000  tons  of  $20  ore  left ;  a  closely  correct  estimate  cannot  well 
be  made.  After  the  destruction  of  the  hoisting- works  by  fire  in  1869, 
work  in  depth  had  been  abandoned ;  but  since  their  re-erection  the 
vein  has  been  prospected  through  the  first  and  second  levels  further 
east  than  it  had  been  before,  but  without  success  in  finding  anything  of 
value  there.  The  725-foot  level  was  re-opened  and  work  pushed  north, 
in  search  of  ore-body  No.  7,  which  was  left  45  feet  wide  in  the  Hale  & 
NoTcross  second  level,  but  so  far  no  developments  of  note  have  been 
made.     The  distance  to  explore  is  353  feet  to  the  company's  north  line. 

II.  Tlie  middle  portion  of  the  vein. — This  reaches  from  the  Chollar 
Potosi  Company's  ground  to  the  Imperial  North,  (1,800  linear  feet,)  in- 
cluding the  Bullion,  Exchequer,  Alpha,  Treglone,  and  Imperial  North. 

The  two  existing  ore-bodies  here  have  been  exhauste-d,  except  in  the 
Imperial  North,  which  still  producer^  a  few  tons  daily  from  the  westerly- 
body,  but  of  low  grade.  No  new  ore-developments  have  been  made  in 
this  ground  within  the  past  year. 

The  Bullion  having  attained  a  depth  of  1,400  feet,  showing  50  feet 
quartz-width,  but  carrying  little  or  no  ores,  except  in  spots,  the  lower 
works  were  abandoned.  At  the  800-foot  level  the  ground  was  explored 
for  500  feet  east;  disclosing  the  vein  100  feet  wide  with  60  feet  of  quartz- 
ose  material,  but  no  ore.  The  predictions  of  an  expert  with  a  "diviuiug- 
lod"  caused  the  company  to  cross-cut  westward  into  Mount  Davidson  for 
400  feet,  piercing  strata  of  syenitic  rock  with  intersections  of  quartzose 
material  at  intervals  of  40  to  50  feet,  varying  from  i  to  2  inches  in 
thickness,  but  naturally  barren  of  ore.  It  is  the  intention  of  the  com- 
pany to  sink  a  new  shaft  900  feet  east  from  their  present  one,  which 
from  its. proposed  locality  would  be  300  feet  east  of  the  west  wall,  at  a 
depth  of  1,500  feet,  in  order  to  prospect  from  it. 

The  Alpha,  Exchequer,  and  Treglone  have  lain  idle. 

III.  Southern  portion  of  the  vein, — In  this  portion,  extending  from  the 
Imperial  North  to  the  Caledonia,  we  have  to  record  nine  separate  ore- 
bodies;  four  of  them  have  been  exhausted  of  their  ores,  viz : 

1.  That  which  extended  from  Alpha  to  Imperial,  south,  850  feet  in 
leugth,  to  a  depth  of  300  feet. 

2.  The  parallel  body  east  of  No.  1,  commencing  in  the  Empire  North, 
near  the  surface,  and  extending  into  the  North  Yellow  cTacket  to  a  depth 
of  500  feet: 

3.  That  western  body  which  extended  from  the  north  portion  of  the 
Belcher  into  the  Imperial  ground  to  a  depth  of  460  feet,  and  which 
yielded  so  well  in  the  Kentuck  and  South  Jacket  mines. 

4.  The  largest  body,  which  lay  east  of  the  above,  was  discovered  at 
first  in  the  500-foot  level  of  the  Crown  Point.  It  had  its  southern  terminus 
300  feet  north  of  the  Belcher  Company^s  north  line,  near  the  400-foot 
level,  and  its  northern  in  the  100-foot  level  of  the  Yellow  Jacket,  230 
feet  north  of  the  Jacket  shaft.  The  large  quartz-mass  in  which  this 
body  was  imbedded,  did  not  close  out  in  either  of  these  mines,  bat,  on 
the  contrary,  gaining  strength  southward  and  downward,  can  to  day  be 
traced  from  the  Belcher  to  the  Imperial,  and  in  fact  contains  the  new 
ore-body  of  Belcher  and  Crown  Point.    (See  No.  9  below.) 

The  five  other  bodies  have  not  been  exhausted,  viz: 

5.  That  very  irregular  body  which  coursed  through  Segregated  Belcher 
into  Overmann  and  beyond,  has  yielded  largely  in  ores  for  1,400  feet 
north  and  south ;  most  of  its  ores  are  extracted,  but  in  all  probability  it 
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iriH  continne  to  yield  low-grade  ore  for  some  time  to  come.    Estimates 
lanDot  well  be  made  concerning  it. 

6.  That  west  body  which  extended  from  Alpha  into  Crown  Point,  and 
which  has  yielded  ores  with  interruptions  for  over  2,640  feet  in  length, 
iji  not  yet  folly  exhausted.  It  was  found  to  extend  into  Belcher  alsoy 
Although  not  yielding  ores  at  present,  the  day  is  not  far  off  when  its 
re^rves  will  be  attacked.  It  is  impossible  to  estimate  the  quantity 
of  ore  left  standing  in  this  body. 

7.  A  mass  of  ore,  without  definite  course  gr  dip,  in  which  gold  pre- 
(lonjinates  largely  over  silver,  lies  to  the  east  and  southeast  of  those  al- 
ri^ady  enumerated.  Commencing  northwest  from  the  Justis  it  extends 
S4jatheast  for  over  1,500  feet  into  the  Lucerne  and  Silver  Hill,  &t;.,  and 
has  yielded  largely  in  ores  worth  from  $5  to  $0  per  ton,  of  which  a 
liirjre  amount  is  still  standing.  There  is,  in  fact,  an  area  of  nearly  2,000 
feet  square  which  would  well  repay  a  thorough  system  of  prospecting 
by  the  different  companies  owning  it.    (See  remarks  below.) 

8.  Commencing  in  the  Empire  ground  a  new  body  of  ore  has  been 
f^iQDd  between  the  1,600  and  1,700  foot  levels  of  Empire,  220  feet  south 
of  the  incline,  on  the  same  plane  with  the  1,300  foot  level  of  the  Yellow 
.lacket  mine.  It  lies  90- feet  west  of  that  quartz-mass  which  carried  the 
^•re-body  No.  4,  above  named.  Its  extent  is  as  yet  unknown,  although 
irs  prolongation  southward  shows  itself  in  the  Yellow  Jacket  mine  at 
this  level,  in  small  stringers  in  the  connection-drift  of  Jacket  and  Im- 
perial throaghout.  The  ores  are  remarkably  free  from  base  metals  and 
earry  a  high  percentage  in  gold.  So  far  6  to  7  feet  width  and  40  feet 
d^pth  of  $4o  to  $50  mill-ore  has  been  discovered.  The  predominant 
portion  of  the  matrix  is  quartz,  but  carbonate  and  sulphate  of  lime  are 
intermixed  to  a  much  larger  extent  than  at  the  upper  levels  of  the  Im- 
perial, and  the  8()0-foot  level  of  the  Bullion,  where  the  same  kind  of 
material  showed  itself,  but  barren  of  ores.  It  is  impossible,  from  the 
present  limited  explorations,  to  calculate  its  importance.  The  ores  are 
veiy  similar  to  the  rich  ores  found  in  the  seams  imbedded  in  the  larger 
bodies,  which  have  been  exhausted  in  the  Kentuck  and  Jacket ;  and 
tbey  also  resemble  in  their  general  nature  those  of  the  other  new  body 
'Xo.  9,  below)  of  Belcher  and  Crown  Point.  The  apparently  undisturbed 
crystallization  of  the  matrix  leads  to  the  belief  that  these  ores  must  be- 
loug  to  good-sized  masses,  rather  than  to  small  deposits ;  but,  on  the 
other  hand,  all  the  large  Comstock  ore-bodies  cross  the  vein-fissure 
tmDsversely,  originating  at  or  near  the  foot-wall,  and  finding  their  ter- 
minos  at  or  near  the  hanging-wall,  so  that  from  analogy  we  would  have 
to  look  for  the  main  bulk  of  this  body  overhead  rather  than  below. 
Nevertheless,  considering  that  the  two  ore- bodies  found  in  this  portion  of 
the  Comstock  overhead  stood  nearly  vertical,  whilst  those  north  of  them 
inciiued  southward,  and  all  those  south  of  them  inclined  northward,  it 
w^ms  possible  that  this  new  body  may  lie  an  exception  to  the  prevailing 
lorm.  At  all  events  this  development  is  looked  upon  by  nearly  every  one 
^'a[iable  of  an  opinion  as  very  promising  for  the  finding  of  a  large  ore- 
oepo55it  The  admixture  of  lime-rock  with  the  quartz  pooves  that  it 
^loes  not  belong  to  any  of  the  upper  ore-bodies  heretofore  found. 

9.  The  other  new  ore-bo<ly,  first  encounterecl  in  the  l.OOO-foot  level  of 
Crown  Point,  in  INovember^  1871,  200  feet  from  the  Belcher  north  line, 
and  440  Tcet  eastward  from  the  shaft,  lying  immediately  east  of  the  re- 
i?ion  where  body  Xo.  4,  above  enumerated,  trailed  itself  out,  has  thus 
iur  been  proved  to  be  775  ftet  in  length,  varying  from  313  to  li5  feet  in 
^i<lth,  and  is  known  to  exist  for  450  feet  in  depth.  .  It  carries  ores  vary- 
ing from  ^30  to  $S0  mill-yield  per  ton,  which  are,  contrary  to  all  expec- 
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tations,  remarkably  free  from  iron,  copper,  and  zinc  ores,  carry  a  higher 
percentage  in  gold  than  the  upper  bodies  did,  and  are  readily  beueficiated 
up  to  70  per  cent,  of  their  value  by  amalgamation.  The  matrix,  where 
the  body  nears  the  old  western  quartz-body,  shows  but  a  small  percent- 
age of  lime-rock,  which  increases,  however,  eastward  and  downward. 
It  has  yielded  thus  far  over  $10,000,000  worth  of  ore,  and  what  now 
stands  in  view  will  in  all  probability  give  as  much  more.  The  yield  ia 
March,  1873,  was  $  1 ,500,000.  To  more  fully  describe  the  ground  con  taiu- 
ing  these  nine  bodies : 

The  Imperial  Empire  hds  reached  through  its  shaft  and  incline  a 
vertical  depth  of  1,785  feet,  i.  c,  1,360  feet  vertically  and  610  feet  further 
at  450.  At  the  1,600-foot  level  the  vein  has  been  explored  for  350  feet 
north  and  south,  showing  vein-matter  over  100  feet  wide,  with  30  to  35  feet 
quartz-width,  carrying  spots  of  ore,  but  of  no  practical  value.  The  first 
signs  of  compact  ore  were  found  50  feet  east  of  the  incline  in  thia  level 
in  May,  1871,  and  assayed  as  high  as  $80  per  ton,  carrying  much  free 
gold  in  a  quartz-width  of  20  feet.  Since  then  the  1,700-foot  level  has 
been  opened,  and  the  1,630-foot  level  connected  with  the  1,300-foot  level 
of  the  Yellow  Jacket  mine.  A  winze  sunk  from  the  1,600  to  the  1,700- 
foot  level  has  developed  so  far  7^  feet  ore-width ;  its  actual  width  is  not 
known  yet.  Nothing  of  consequence  has  been  developed  in  the  upper 
levels,  and  the  only  reserves  of  ore  area  few  scattered  pillars  left  of  for- 
mer workings,  in  the  upper  western  body,  in  the  so-called  Mina  Alta, 

The  intervening  ground  to  the  Yellow  Jacket  mine,  viz,  Bacon, 
Bowers,  Gold  Hill  Quartz,  Eclipse,  French,  and  Confidence,  making  339 
feet,  has  not  prospected  any.  Some  of  these  companies  have  extracted 
low-grade  ores  left  in  the  upper  levels,  which  are  now,  however,  practi- 
cally exhausted. 

The  Yellow  Jacket  mine  has  attained  a  depth  of  1,500  feet,  viz,  1,125 
feet  vertically,  and  450  feet  further  at  45°  east.  Within  the  past  year  the 
1,300, 1,400,  and  1,500  foot  levels  have  been  opened.  In  the  1,100- 
foot  level,  the  western  portion  of  the  vein  for  150  feet  consists  of  the 
same  material  as  constitutes  the  western  (quartz  and  porphyry)  quartz- 
body  so  called  of  the  Comstock  throughout.  Beyond  this,  150  feet,  a 
little  clay  divided  it  from  20  feet  of  quartz- width,  which,  to  all  appear- 
ances, is  the  northern  extension  of  the  quartz-body  in  which  lies  the 
Belcher  and  Crown  Point  ore-body  referred  to  above  as  extending  from 
the  Belcher  into  the  Imperial  This  1,100-foot  level  followed  the  quartz 
for  300  feet  north,  and  it  was  found  to  carry  gold  to  the  amount  of  $3  to 
$10  per  ton,  and  only  traces  of  silver.  It  is  perfectly  white,  s\iowiug  no 
trace  of  metal  of  any  description.*  The  1,200-foot  level  left  the  west 
wall  at  the  incline,  and  was  extended  230  feet  eastward  without  meeting 
the  east  wall.  Tbe  same  150  feet  width  of  west  quartz  and  porphyry,  as 
in  the  upper  level,  was  encountered ;  the  clay  division  was  here  one  foot 
thick ;  the  identical  20  feet  of  white  quartz  with  the  same  assay-value 
was  found.  Down  to  this  depth  the  foot-wall  has  always  kept  its 
regular  dip  of  45°  east,  but  below  this  point  it  fell  to  35°  east.  At  the 
1,300-foot  level  the  vein  was  followed  throughout  the  company's  grooiu], 
and  connection  made  with  Imperial  on  the  north,  and  Belcher  on  the 
south.  Gross-drifts  east  for  500  feet  developed  the  same  characteristics 
as  the  two  upper  levels.    The  white  quartz  widened  to  30  feet  in  places 

. -  -     —  -     --  J  I     ■-  -^^^-^,^— 

*  Contrary  to  the  fears  expressed  in  uiy  former  reports,  the  inflaence  of  carbonate  of 
lime  has  no{  proved  hostile  to  the  motalliferous  and  concentrated  character  of  the  ores. 
On  the  contrary,  this  body,  for  instance,  seems  to  caiS'y  most  metal  in  the  portions  in 
which  this  mineral  abounds  most  largely. — R.  W.  H. 
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md  ran  ont  into  stringers  in  the  Eclipse  ground ;  tlie  assays  "^igVtJ^^^^ 
uaioed  tbe  same  as  abova    A  trial  was  made  of  several  tons,  5   ,     ^Jl  »*. 
V  per  ton.    This  level,  although  tolerably  well  explored  eas*^  ^Lt  *^S,\-5 
Dot  succeasfnl  in  finding  pay-ore,  and  though  it  shows  at  500  "  \,t»''-' 
from  the  incline  what  is  called  the  east  wall,  has,  nevertbeleas, pi"        -.^o* 
Dot  been  driven  far  enough  east.  a«t»  '^-  t  © 

The  next  or  1,400-foot  level,  shows  the  west  wa.U  atiU  ®^„?*  •cct»Jir,«^ 
the  western  quartz  porphyry  stratam  is  only  50  feet  wide.  T-°°^^^  «**?r*i> 
quartz  east  of  it  is  20  to  30  feet  wide,  and  keeps  its  character,  "^X.r ,  -^*^  . 
not  contain  as  much  gold  as  above.  Explorations  have  gone,  so  i*  ^  3,-  «?  v 
feeteastand  225  feet  north  and  soath,  bnt  nothing  of  not«  »**/l  ^37^**^ 
Wn  enconntered.  The  lowest  or  1,500-foot  level  still  «l»o^?  "*%srtx»t** 
Tall  353  east,  the  western  quartz  and  porphyry  only  14  feet  ^J^^'^^'.^j^  "in 
tbe  white  gold-bearing  qnartz  has  always  kept  its  distance  *rooi  -t,V»i 

fline  the  same  as  in  the  1,100  foot  level.  This  level  3o»t  Pf  "^^"^J-orlt  4 
qaarti  here  and  fonnd  considerable  water,  which  retarded  thew  -^^ 
prospecting  for  one  month.  No  work  north  or  south  h«a  heen  *^l°r*U^ 
«  vet  This  mine  has  been  worked  very  vigoroasly  dnnns  tue  P^si.  >-  «*» 
J.736feetof  drifts  and  659  feet  of  winzes  have  l>eeri  ®^?*^*lV**»  «•! 
tbe  main  inclioe  was  lowered  036  feet.  The  ore  prodacea  "^riri^  ^ 
Tear camefrom  the  body  enumerated  as  No.  4  above,  *>«"'®*° ^-  ^  ^ 
ind  LOOOfoot  levels,  showing  signs  of  weakness  '****"ort  (Sv»%.  "*^iK 
There  the  west  wall  changed  its  dip.  The  prodnct  was  -^y^^^^Tx^ 
i:*  mill-ore.    There  is  very  little  ore  left,  and   tbe  mine  proant^^    ^ 

Tbe  Kentack  mine  has  overhauled  its  old  works   ^'^^J™^^^^!^   <* 
Ibe  year,  and  U  not  producing  any  more  ore  now.    j7"**^P^™f„.^  ^^w 
on  in  the  1,300-foot  level  east  ward  through  the  neighlx>"  "»  """^  ^^    t*^ 
being  only  96  feet  of  ground,  the  company  awaits  the  '^*'°i„dj'5K     tis**>- 
Jone  in  the  two  adjoining  mines.       If  soccessful    '°    °^%^^^   ' 
eitracts  tbiongh  them,  obviating  the  sinking  of  its  ^7"   „  p';        »,    V7^ 

Tbe  ore  body  of  No.  9  was  at  first  discovered  m  >^^""  ^p*  ^  ^♦■r^j. 
foot  level,  east  and  south  of  wheie  the  upper  l>«*>y  '^  fr, '^»  *  V  ^»  f 
that  large  qnartz  mass.   The  Crown  Point  has  explorea  it  ro^  f|,^  i 

m  feet,  showing  it  to  extend  north  of  the  sooth  'l°^?'  J  ,f  t  ^t^^  Ti 'OOtt 
m  all,  360  feet  Its  dimensions  have  been,  on  the  f<^f^2* j> JjiS^t**?^ 
loogT greatest  width  U  feet;  on  the  l,000-foot  lerel.  200  _%»  *>-<**'-  '2 
greatest  width  60  feet;  on  the  l,100^foot  level,  2»i»  t.  Of 

"iOth  M  feet;  on  the  1,200-foot  level,  350  feet.long,  g  ^ 

(m.    These  are  the  figures  given  by  the  company.     -l  T 

"f  tbe  ores  in  Crown  Point  has  been  below  that  of  tbe  0  . 

The  Beleho^  has  attained  a  total  depth  of  1,299  « 
vmical,  and  456  feet  at  40°  and  -3So.     Work  was  at 
tbrongh  Crown  Point  on  the  1,100  foot  level,  at  the  com] 
ana  followed  sonthward  for  310  feet.   The  south  end  8h( 
tbe  north  end,  at  the  line,  65  feet  ore-width.    Afterwai 
ItT^  was  opened,  also  tbrongh  Crown  Point,  and  theorea*'»^'^r«(.f  ^, 
lowed  for  300  feet  north  and  wrath,  showing  ore  210  feet  hu^^  ,,  '**«'/ '^ 
K  8ft  feet  wide,  abowingore  in  an  ea«t  and  west  seam ;  the  w^^ ;  ,,*'**Tx  ,■   ' 
W,  and  is  20  feet  wide;  the  center,  between  the  two.  is  *aJ^H  ^  <(Qa» 
?rade  ores;  the  e^rtem  «am  is  10  feet  wide,  of  good  ^IhS*^  '^^^ 
iool  level  has  IWlowed  the  ore  so  far  90  feet  souih  of^-    J^  "  W 
aonh  line,  showing  »4  «eet  of  ^rtz-wrfth,  the  east  bwr.*,'"- 1„    ^'^p 
wached  as  ye*.    Gomg  aouUi  here,  it  becomes  ttam.^^  ,    ''^"(•vv 
ibe  east,  awl  has  not  been  followed  to  its  tonOutr^^^*'  "ifiu.!"  '^^o- 
appeuaota,  it  wifl  no*,  go  "  «"  'oatb  as  00  U,^  oj^'"''"^  (.Jfu";;;  '- 
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occurs  bere  also  in  two  seams,  exposed  50  feet  soath  of  the  company-s 
line,  where  the  west  ore-seam  is  28  feet  wide,  of  excellent  ore.  Boaml- 
ing  it  on  the  east  are  30  feet  of  poor  ore  in  spots ;  further  east  come  12 
feet  of  good  ore,  and  beyond  this  again  60  feet  of  qaartzose  material, 
followed  on  the  east  by  another  14-inch  ore-seam.  Work  is  still  advanc- 
ing eastward,  bnt  no  east  wall  has  as  yet  been  found. 

On  the  1,300-foot  level  a  winze  has  been  driven  east  from  the  1,200  to 
the  1,300  foot  level,  50  feet  south  of  the  Grown  Point  mine,  landing  in 
the  1,300-foot  level,  70  feet  south  of  the  line.  It  shows  3G  feet  ore- width 
here,  but  100  feet  south  of  the  line  the  ore  is  2d  feet  wide,  and  not  so 
good  as  farther  north.  The. width  and  extent  south  has  not  yet  been 
fully  demonstrated.  In  fact,  both  companies,  to  all  appearances,  have 
stumbled  into  this  ore-body,  and  are  digging  pell-mell  to  see  which  can 
produce  the  most  in  the  shortest  space  of  time.  Belcher  now  produces 
nearly  500  tons  of  ore  daily  from  it,  and  is  making  preparations  to  pro- 
duce between  500  and  600.  Former  workings  of  this  style  on  the  Com^ 
stock  have  taught  us  what  result  to  expect. 

All  these  levels  of  Belcher  show,  so  far,  that  the  ore  runs  parallel  witb 
the  west  wall,  and  apparently  the  ore-strata  incline  southward ;  but  the 
lower  levels  show  a  real  widening  of  the  ore  and  qiiartz  northward.  It 
shows  itself  in  the  upper  levels  in  the  shape  of  a  ridge  descending  nortli 
and  south  at  about  the  same  angle,  but  its  dimensions  are  so  stupendous 
that  the  naturally  occurring  irregularities  are  apt  to  lead  to  an  erroueoaj 
opinion  as  to  its  position  and  form ;  further  explorations  yet  to  be  made 
southward  will  have  to  determine  that.  The  matrix  is  quartz  and  lime 
stone  mixed.  Porphyritic  intrusions  are  not  as  frequent  as  they  wer« 
in  the  other  bodies,  at  least  as  far  as  the  present  stopes  show ;  and'  whei-^ 
lime  predominates,  there  occur  the  richest  ores,  carrying  a  high  per 
centage  of  gold,  the  bullion  ranging  from  .060  to  .070  fine  in  this  metcil 
From  the  explorations  made  up  to  date  through  the  four  levels  describeil 
there  is  certainly  twice  the  amount  of  ore  that  has  been  already  ex 
tracted  yet  standing  in  the  mine,  even  allowing  that  the  ore  shonhl 
ijicline  northward,  which  is  possibly  or  probably  the  case.  South  ol 
the  Belcher,  several  companies  have  been  sinking  shafts  and  exploring 
the  upper  grounds,  but  no  new  feature  of  note  has  been  developed. 

The  Obermann  Company  has  sunk  a  new  shaft  eastward  from  its  old 
one,  in  order  to  prospect  the  eastern  portion  of  the  Comstock ;  tb^ 
Caledonia  Company  has  done  the  same.  The  Justis  has  again  com 
menced  operations  in  earnest. 

Considering  all,  it  must  be  said  that  to-day  the  Comstock  looks  mon 
promising  than  one  year  ago.  Beginning  at  the  north  and  going  south 
there  is  hardly  one  important  mine  which  has  not  developed  within  thi 
last  year  quartz  and  ore-material  in  its  lower  levels.  The  vein  has  no 
that  barren  appearance  which  it  had.  It  is  true  that  only  three  iie^ 
ore-bodies  in  depth  have  been  developed ;  and  these  are  not  sufficiently 
explored  to  speculate  upon  their  value.  The  other  three  new  bodiei 
can  only  be  looked  upon  as  the  reward  of  a  thorough  system  of  pro;^ 
pecting,  namely,  theCrown  Point  and  Belcher,  Hale  and  Norcross  second 
level,  and  Virginia  Consolidated  ore-bodies,  which  might  have  been  me 
with  a  year  ago.  If  thorough  and  judicious  prospecting  were  more  geu 
erally  pursued,  it  would  not  fail  to  give  positive  results.  There  ar 
mines  in  the  Comstock  which  have  deep  shafts,  (1,500  feet,)  and  yet  hav 
left  the  territory  passed  through  very  partially  examined.  The  ores  c 
the  old  bodies,  which  local  circumstances  have  made  valuable  in  th 
course  of  time,  have  kept  many  of  the  mining  companies  alive  for  years 
but  now,  since  these,  with  very  few  exceptions,  are  virtually  exhaasteii 
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attention  must  be  paid  to  a  thorough  system  of  overhaaling  ^f  all  the 
groond  already  penetrated.  I  do  not  doubt,  for  instance,  that  the  ground 
lying  east  between  South  Jacket  and  Chollar  Potosi,  1,800  feet  long, 
for  a  depth  of  1,000  feet  below  the  surface,  contains  valuable  ores  winch 
bave  been  passed  by.  Illustrations  and  analogies  are  not  lacking.  The 
Belvidere  ore-body  in  Chollar,  which  has  yielded  nearly  $3,000,000,  was 
passed  by  in  1869,  the  prospecting  drift  running  within  10  feet  of  it. 
The  finding  of  the  H^e  &  Norcross  second-level  ore-body  east  was  the 
resalt  almost  of  accident.  Work  had  been  pushed  past  it,  downward, 
and  its  existence  was  not  suspected.  The  greatest  body  found  on  the 
Comstock  (except  those  which  cropped  to  the  surface)  was  through  ex- 
ploring work  south  and  east  in  Grown  Point,  when  the  l,000foot  level 
had  b^n  pronounced  a  failure,  and  all  hopes  of  finding  ore  abandoned. 
Ereo  when  the  edge  of  the  ore  was  encountered,  it  was  not  believed  to 
be  of  any  importance,  and  the  main  work  was  already  in  progress  down 
along  the  vein.  Without  a  doubt,  this  last-named  body,  being  so  large, 
will  have,  like  the  other  bodies,  many  smaller  parallel  masses  and  tribu- 
taries, which  it  will  take  some  time  to  thoroughly  explore  and  extract, 
so  that  the  mines  through  which  this  ore-mass  courses  may  be  expecte<l 
to  yield  very  handsomely  for  at  least  one  to  one  and  a  half  years  to  come. 

The  hypothesis  that  ore-bodies  will  occur  and  continue  to  occur  in 
ilepth  has  been  proven,  so  far,  correct ;  but,  contrary  to  all  expectations, 
they  have  been  found  of  mnch  larger  dimensions,  and  the  ores  more  uni- 
ver^Iy  distributed  than  overhead.  Above  all,  the  admixture  of  lime- 
stone as  matrix  has  not*beeu  detrimental,  as  it  was  supposed  it  might 
become. 

The  cost  of  the  work  of  prospecting  in  depth  is  greatly  diminished 
from  what  it  was  one  year  ago,  through  the  use  of  compressed  air  as 
a  motor.  This  was  at  first  employed  in  the  Yellow  Jacket  mine  by  lead- 
ing the  air  from  a  Burleigh  compressor  1,300  feet  vertically  downward, 
apd  through  800  feet  of  drifts  and  winzes,  to  drive  a  Burleigh  drill  in  the 
sinking  of  a  200-foot  winze,  which  fully  demonstrated  the  practicability 
of  this  power. 

The  hoisting  of  ores  through  the  inclines  is  now  done  by  machinery 
separate  from  the  other  hoisting-gear;  and  much  credit  is  due  to  Mr.  H. 
Donelly,  foreman  of  the  Tellow  Jacket,  for  a  simple  invention,  in  the 
coDstmction  of  an  incline  car  for  dumping  its  load  alone. 

A  thoroagfa  system  of  natural  ventilation  is  gradually  being  adopted 
and  becoming  universally  miiderstood,  and  is  much  &cilitated  by  the 
desire  to  connect  the  difierent  mines,  which  formerly  the  controlling 
iDiinia  for  speculation  prohibited.  Mr.  Laekhardt  found,  for  ini^tance, 
the  tefflperatore  at  1.897  feet  depth  below  the  croppings  in  Hale  &  Nor- 
cro«»,  and  1,100  feet  deep  in  YeUow  Jacket,  not  at  all  oppreswve,  cer- 
tainly not  exceeding  85^  F.  in  the  face  of  the  drifU;  while  at  places 
^here  air  was  only  artificially  introduced  from  the  sorfaee  by  biowei^ 
the  temperature  at  1,500  feet  rose  to  12.>^  P. 

Wood  for  fad  in  the  list  year  has  become  scarcer  than  it  was.  and 
iQQch  coal  is  now  being  used  as  an  admixture,  and  ficHud  to  be  Uioie 
ecoQomical  than  either  ns^  ^ne. 

Tidd  of  the  Cawutotk  mines.— The^  following  is  the  yield  of  th*?  leading 
Dunes,  as  gxren  by  the  Virginia  Enterprise,  from  the  asbe^wof'b  ieiurn&. 
^e  avenige  per  ton  is  that  of  the  last  quarter  only. 
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Yield  of  ike  Comstoek  Mines. 


Belcher 

Crown  Point .... 
ChoUar  Potosi. . . 

Empire 

Hale  Sl  Norcross 

Savage  

Sierra  Nevada.. . 

Woodville 

Kentuck 

Challenge 

Total 


Tons. 


83,194 
110, 762 
44^350 
lir248 
38,064 
53.083 
18,380 

650 
11,183 

380 


371,349 


Value. 


$4,794,669 

4, 598, 849 

752, 012 

177,377 

617, 3j» 

811,867 

122,577 

10,504 

141, 847 

1,125 


12, 02^^,  152 


Average 
per  ton. 


$65  00 
3179 
15  07 

15  10 
1-  W 
14  03 

T  39 

16  16 


90 

88 


To  this  amount  should  be  added  the  product  of  the  Yellow  Jacket, 
estimated  at  $520,000,  and  the  amount  produced  from  tailings,  estimated 
(on  the  basis  of  the  assessor's  returns  for  nine  months)  at  $1,021,572. 
making  a  total  of  $13,569,724.  The  mines  and  works  of  outlying  di^ 
tricts,  shipping  through  Virginia  and  Gold  Hill,  undoubtedly  swellel 
this  sum  still  further.  Unfortunately,  I  have  not  at  hand  for  comparisoa 
the  express  shipments  from  these  two  points  alone. 

THE  SUTBO  TUNNEL. 

The  Sutro  Tunnel  has  passed  the  first  stage — always  tedious — of  such 
works ;  that  is,  the  establishment  of  the  line,  collection  of  machinery, 
construction  of  roads,  and  other  preliminary  labor.  The  surveyor  is 
Mr.  Schussler,  and  the  woik  was  done  with  an  excellent  transit  instru- 
ment originally  made  for  the  city  of  San  Francisco.  Mr.  Schussler  is  an 
eqgineer  of  that  city,  and  a  most  competent  man.  The  plan  of  the  work 
includes  a  tunnel  entrance  at  the  town  of  Sutro,  on  the  Garsou  Biver, 
and  four  shafts,  which  divide  the  work  as  follows : 

Feet. 

From  entrance  to  shaft  No.  1 4,915 

From  shaft  No.  1  to  No.  2 4, 150 

From  shaft  No.  2  to  No.  a 4, 480 

From  shaft  No.  3  to  No.  4 4,150 

From  shaft  No.  4  to  Comstoek  lode 2, 450 

In  addition  to  these,  there  is  an  air-shaft  completed  2,252  feet  from  the 
mouths  and  500  feet  deep.  The  total  length  of  the  tunnel  will  be  20,145 
feet,  and  of  the  shafts,  4,910  feet.  The  latter,  omitting  the  air-shatt, 
will  have  the  following  depths :  No.  1,  623  feet;  No.  2,  1,041  feet ;  No. 
3, 1,361  feet  j  No.  4, 1,485  feet.  The  present  condition  of  the  work  is  as 
follows :  In  the  tunnel  the  header  had  reached,  November  30,  1872,  a 
distance  of  3,451  feet,  and  the  enlargement  is  completed  for  1,100  feet. 
Shaft  No.  1  had  been  sunk  454  feet,  with  only  G9  feet  remaining  nufin- 
ished.  Shaft  No.  2  was  623  feet  deep,  with  418  feet  to  go.  Sbaft  No.  3 
was  sunk  377  feet,  and  had  984  feet  left.  Shaft  No.  4  was  421  feet  deep, 
and  had  still  1,064  feet  to  pass  through.  It  will  be  seen  that  these 
shaftsarein'themLelvesno  inconsiderable  works.  Shaftsot  900  and  1,000 
leet  deep  collect  a  pretty  heavy  amount  of  water,  and  the  engines  and 
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pamps  which  were  at  first  put  in  were  intended  merely  for  a  commence- 
meat,  and  at  length  failed  to  keep  down  the  water. 

In  expectation  of  this,  sixteen  pumps  had  been  oraered  of  Messrs. 
Allison  &  Bannan,  of  Pottsville,  Pennsylvania.  Each  has  a  steam-cyl- 
inder of  22  by  72  inches,  10-inch  water-cylinder,  weighs  20,000  pounds, 
and  raises  300  feet.  These  are  the  first  direct-acting  pumps  of  this  ca- 
pacity which  have  been  placed  m  the  West.  As  the  tunnel  will,  of  course, 
be  the  drain  of  nearly  five  miles  of  mountain,  it  will  be  certain  to  col- 
lect a  great  amount  of  water,  and  in  estimating  the  amount  the  engi- 
neers Uionght  that  the  Comstock  lode  itself  offered  the  best  criterion  in 
ibrming  an  opinion.  The  quantity  provided  for  at  the  shafts  is,  there- 
fore^  equal  to  the  largest  amount  pumped  from  any  one  mine  on  that 
lode,  namely,  20,000  gallons  per  hour.  This  is  the  capacity  of  the 
pomps  at  very  moderate  spe^,  and  it  can  be  increased  by  50  per  cent. 
It  is  not,  however,  thought  that  the  water  will  ever  amount  to  720,000 
gallons  per  day. 

The  amount  of  water  actually  pumped  from  the  shafts  during  the 
past  year  was  as  follows : 


Month. 

Shaft  No.  1. 

Shaft  No.  2. 

Shaft  No.  3. 

Shaft  No.  4. 

January -.... 

Not  measured. 

58,000 
1,860,000 
3,000,000 
4,000,000 
3,000,000 
2,500.000 

Not  uieasored. 
Not  measured. 
Not  measared. 

210,000 
62,000 

300,000 

Not  measured. 

Not  measared. 

Not  measured. 
330,000 
217, 000 
300,000 
403,000 
2.500.000 

Not  measured. 

Febrnary . . 

Not  measared. 

March......... ...... 

6*20,000 
1,140,000 
3,800,000 
2. 100. 000 

April  ................ 

May 

Jane ........ 

Jalv 

2. 4'30, 000 

Aagust 

4.800,000    Vnt  mMuinrMl. 

v>.  170  000 

ceptember  ........... 

5,000,000 
3,500,000 
2,800,000 
3,336,000 

300,000 

350,000 

2,000,000 

2,  lOtf ,  000 

3.000  000  1    Vnt.  niPAMorMl.' 

October 

5,000,000 
4, 500, 000 
4,700,000 

Not  measared. 

XoYember - ... 

1.C30.WX) 

Deeember ........... . 

1,844,000 

33»®4,000 

5,8«,000 

20,950,000 

15,684*000 

Taking  December  as  an  average,  we  have  387,000  gallons  a  day.  The 
catting  thioogh  of  shait  No.  1  wiU,  of  course,  remove  the  necessity  of 
pomps  at  that  station. 

The  quantity,  however,  is  certain  to  be  vast,  and  provision  has  been 
nade  for  utilizing  it  in  the  operations  of  the  tunnel.  The  water  pumped 
from  shaft  No.  3,  and  probably  also  that  iDrom  No.  4,  (which  latter,  how- 
ever, will  have  to  be  pumped  an  additional  height  of  about  150  feet,) 
will  be  conveyed  by  its  natural  flow  to  the  divide  between  shafts  Nos.  1 
and  2,  wUlch  has  an  elevation  above'  the  tunnel-level  of  1,350  feet, 
vbenoe  it  will  be  conveyed  in  pipes  to  the  face  of  the  tnnnel ;  the  press- 
ure obt^ned  will  be  675  pounds  to  the  square  inch,  which  will  give  a 
large  -power.  The  quantity  of  water  will  be  largely  increased  by  the 
coDstmction  of  dams  and  reservoirs  in  the  ravines  adjacent  to  the  flume 
which  conveys  the  water  from  shaft  No.  3  to  the  divide,  and  in  which 
will  be  stored  up  the  rain-water  accumulating  during  the  winter-months 
and  that  £rom  melting  snow,  which  falls  to  considerable  depths  in  some 
of  the  deep  gorges,  and  does  not  altogether  di.sappear  until  the  month 
of  June.  Tte  completion  of  the  tnnnel  will,  of  course,  remove  the  sop- 
ply  from  the  pamps,  while  that,  obtained  from  the  reservoirs  will  be  per- 
manenL    To  this  will,  at  a  fntoie  day,  be  added  the  water  flowing  horn 
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Bome  remarkable  springs  situated  at  an  elevation  of  aboat  1,000  feet 
above  the  tunnel-level,  at  a  distance  of  about  five  miles  to  the  north- 
ward, which  are  estimated  to  supply  from  nine  to  twelve  miners'  inches. 
One  of  the  dams  spoken  of  above  has  been  completed,  and  a  pipe  car- 
ried to  and  down  the  air-shaft  a  distance  altogether  of  about  a  mile, 
with  a  fall  of  500  feet. 

The  whole  work  in  the  tunnel  has,  so  far,  been  carried  on  by  hand.  One 
holder  and  two  strikers  are  employed  at  each  drill.  Two  holes  are 
drilled  from  two  to  five  feet  deep,  according  to  the  nature  of  the  rock, 
into  each  of  which  a  cartridge  of  dynamite,  or  *^  giant  powder,''  is  inserted. 
The  cartridges  are  then  exploded  simultaneously  by  means  of  fuses  and 
e<ips.  This  explosion  makes  an  opening  of  considerable  size  at  the  bot- 
tom of  the  drill-hole,  which  is  then  filled  with  ordinary  black  powder. 
This  is  fired  off  with  a  water-proof  fuse,  the  men  in  each  case  retreating 
from  200  to  300  feet  distant  from  the  header  until  the  explosion  takes 
place.  Mules  have  lately  been  used  to  run  the  cars  out,  and  mining- 
locomotives  will  soon  be  put  on. 

The  alternations  of  rock  encountered  were  as  follows :  From  the  mouth 
of  the  tunnel  a  belt  of  conglomerate,  consisting  of  bowlders  of  trachyte 
cemented  together  with  volcanic  tufj^,  extends  for  a  distance  of  050  feet ; 
this  is  succeeded  by  a  formation  of  coarse  trachyte  about  530  feet  wide ; 
then  follows  a  seam  of  red  clay  35  feet  in  width ;  following  this  is  a  belt 
of  blue  clay  150  feet,  succeeded  by  porphyry  or  greenstone,  of  varying 
hardness,  175  feet  wide.  A  narrow  seam  of  trachyte  was  then  met,  which 
was  succeeded  by  propylite,  extending  to  a  distance  of  3,000  feet  from 
the  mouth  of  the"  tunnel ;  here  trachyte  was  struck  again,  in  which  rock 
the  work  was,  November  30, 1872, 3,455  feet  from  the  entrance.  Shafts 
Nos.  1  and  2  are  sunk  in  trachyte ;  Nos.  3  and  4  in  propylite.  The  full 
size  of  the  tunnel,  as  far  as  completed,  is  12  by  16  outside  of  the  timbers, 
which  are  10  by  12  inches,  except  the  inside  posts,  which  are  10  inches 
square.  This  is  divided  into  two  compartments,  each  5J  feet  wide  at  the 
bottom,  4^  at  the  top,  and  10  feet  high,  with  a  passage-way  between  and 
a  drain  underneath.  The  top  and  sides  are  covered  with  "lagging/ 
or  sheathing,  of  2-inch  plank.  This  timbering  is  to  be  permanent,  but 
it  is  proposed  to  adopt  a  different  style  for  the  remainder  of  the  tunnel, 
where  the  arch-form  will  be  used.  In  the  clay  ground  a  brick  arch  will 
be  necessary. 

The  four  shafts  are  of  the  same  size,  viz,  5  by  10  feet,  divided  into 
two  compartments,  one  5  by  5  feet,  the  other  4  feet  2  inches  by  5  feet. 
One  division  is  used  for  hoisting  rock,  which  is  raised  by  means  of  a  large 
wrought-iron  tub  attached  to  a  flat  wire  cable,  operated  by  a  large  steam- 
engine  at  the  surface.  The  workmen  also  use  this  shaft.  The  other 
compartment  is  for  pumps  and  air- pipes.  It  also  contains  ladders,  each 
15  feet  long,  and  resting  on  a  platlorm  5  feet  by  20  inches.  «  It  is  pro- 
posed to  replace  the  hoisting-tubs  by  cages,  on  which  cars  can  be  run  and 
hoisted  to  the  surface.  The  shafts  are  timbered  Vith  sets  of  timbers 
placed  5  feet  from  centers,  the  outside  pieces  10  by  12  inches ;  the  posts 
10  by  10  inches;  the  inside  girths  10  by  14  inches.  The  'Magging" or 
sheathing  around  the  outside  of  timbers  is  of  2inch  plank;  the  lining 
is  1-inch  boards. 

The  tunnel-water  is  to*  be  used  as  a  source  of  power,  and  the  plan  of 
the  town  of  Sutro  contains  some  noticeable  features;  but  these  and  other 
points  not  immediately  connected  with  the  work  of  the  tunnel  we  must 
pass  over. 
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The  great  question  in  regard  to  this,  as  to  every  engineering  work  of 
the  kind,  is,  How  soon  wiU  it  be  finished  f  The  projector  of  the  enter- 
prise is  happily  able  to  give  a  favorable  answer  to  this.  Lying  as  it  does 
Qoder  ranges  of  comparatively  low  hills,  the  work  can  be  reached  by 
shafts,  and  its  completion  hastened  with  ninefold  rapidity.  From  the 
day  the  last  shaft  has  reached  the  tannel-level  there  will  remain  the 
tiQie  necessary  to  penetrate  2,450  feet  of  rock,  and  then  the  work  will 
be  finished.  The  coming  of  that  day  is  to  be  hastened  by  the  use  of 
diamond  or  Burleigh  drills,  whichever  shall  be  foulid  best  suited  to  the 
hard  rock  in  which  the  Comstock  is  imbedded. 

The  shafts  are'to  be  sunk  by  the  system  of  continuous  drilling,  which 
General  Pleasants  has  introdaced  with  such  success  in  Pennsylvania.  It 
is  a  question  whether  this  method  will  succeed  in  a  homogeneous,  tough 
rock,  like  propylite,  as  well  as  it  does  in  the  stratified  deposits  of  the  coal- 
regions.  It  does  not  seem  to  us  that  the  chance  of  failure  is  very  great, 
and  in  any  event  the  use  of  the  diamond  drill,  in  one  way  or  another,  will 
certainly  hasten  the  work.  In  the  shafts,  diamond  drills  alone  are  to  be 
used,  but  in  the  tunnel,  trial  will  be  made  of  the  Burleigh  drills,  as  before 
stateid.  The  motive-power  of  the  drills  will  be  the  water  brought,  as 
above  mentioned,  from  the  auxiliary  dhafts.  This  will  be  conveyed  to 
the  heading,  where  hurdy-gurdy  wheels  will  be  placed.  This  system  is 
preferred  to  the  transmission  of  force  by  compressed  air,  on  account  of 
the  loss  of  power  by  the  latter. 

It  is  expected  that  these  improvements  will  permit  a  progress  of  three 
feet  in  twenty-four  hours  in  the  shafts,  so  that  the  deepest  of  them  will 
be  completed  by  midsummer  of  1874.  Mr.  Sutro  calculates  that  if  the 
diamond  orpercussion  drills  do  as  good  work  in  propylite  as  the  latter 
(lid  on  the  less  favorable  rocks  of  Mount  Cenis,  the  lode  will  be  reached 
within  thirty  months  from  January  1, 1873. 

The  progress  thus  fav  made  appears  to  be  decidedly  creditable  to  the 
projector  and  engineers  of  the  work.  The  organization  of  the  office 
seems  efiftcient,  and  the  work  has  progressed  so  far  with  few  delays.  In 
fact  the  progress  made  is  very  flattering,  and  if  the  coming  work  answers 
the  expectations  formed  of  it,  we  shall  have  had  in  this  country  one  ex- 
ample^ at  least,  of  a  well-conducted  great  mining  enterprise  on  the  largest 
scale. 

Report  of  the  Oould  &  Curry  for  the  year  ending  November  30, 1872. 

The  superintendent  reports  no  ore  extracted  during  the  year.  Pros- 
pecting has  be(p  vigorously  prosecuted,  298  feet  of  shaft  and  incline 
having  been  sunk,  and  an  aggregate  of  4,100  feet  of  drift  made,  as  fol- 
lows: 

Feet,  Feet. 

Fourth  Station '  684    Eighth  station 1,453 

Piftbstation 390    Tenth  station 1,002 

Seventh  station 477    Eleventh  station 97 

In  addition  thereto,  360  feet  of  old  drifts  have  been  re-opened  and  re- 
timbered. 

So  far  all  this  work  has  not  succeeded  in  discovering  a  new  ore-body. 
A  new  and  powerful  engine  has  been  added  to  the  six  already  at  the 
works.  All  the  machinery  is  in  good  order,  with  the  exception  of  the 
boilers,  which  are  insufficient  and  need  replacing. 
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The  secretary's  report  'famishes  the  following  data : 


KECEIFT8. 


Cash  on  hand  December  1, 1871 $43,267  38 

Assessments  Nos.  12  to  15,  inclusive 3*21,966  00 

Mine  account 11,368  95 

Real  estate 25  00 

Mill  account 2,017  20 

Total ■. 378,644  53 

DISBUBSEMENTS. 

Mine  account jw $311,140  67 

Interest ^ » 315  71 

Mill  account.. 75  20 

Adverse  claims  and  legal  expenses 5,564  95 

Exchange 1,641  00 

Taxes 2,471  15 

General  expenses 21,587  02 

Cash  on  hand  November  30,  1872.. ^.848  83 

Total 378,644  53 

Total  assets ; $150,947  37 

Total  liabilities 1 705  50 

Beport  of  the  Savage  far  the  year  ending  July  10,  1872. 

[Extract  from  superintendent's  report.] 

The  mine  has  yielded  during  the  twelve  months  ending  June  30, 1872,  47,505i^gf 
tons*  of  ore,  taken  from  the  following  sections  of  the  new  and  old  mines : 

NEW  MINE. 

Tons.         lbs. 

First  level  sonth 500  550 

Second  level  north 10,334  1,400 

Secoudlevel  south 2,591  1,630 

Third  level  north 4,579  25» 

Third  level  south..-- 1,695  1,220 

Fourth  level  north 848  310 

Fourth  level  south , 3,745  960 

Ninth  level  south 1,768  560 

Tenth  level  sonth '. 3,029  1,050 

Eleventh  level  south .^..  6,502  950 

Twelfth  levelsouth 336  500 

Total.., 34,931      1,410 


■^- 


*  During  the  rest  of  the  year,  1872,  the  Savage* mine  has  produced  ore  as  follows: 

Tons.  lbs. 

July 5,128  600 

August 5,200  1,000 

September 5,231  1,250 

October 3,917    

November 3,912  ^00 

December 4,103  1,400 

Total 27,493       650 

This  ore  is  from  the  north  second  and  third,  the  south  eleventh  and  twelfth,  and  the 
oldthird  and  sixth  levels.    The  ore  ran  from  $21  to  $36  per  ton. 
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OLD  MINE. 

Ton&  lb§. 

Second  level 959  770 

Fourth  level '. 569  1,150 

Fifth  level v 1,711  l,*r>0 

Sixthlevel 9,333  1,080 


Total 12,574        4,250 

A  fair  qaantity  of  ore  has  been  extracted,  arooDotiDg  to  nearly  4,000  tons  per  month 
on  the  average,  bat  it  has  been  of* so  low  a  grade  as  to  be  fat  from  remunerative.  It 
has  fielded  918.70  per  ton,  which  falls  short  of  the  cost  of  production  and  of  reduction 
by  &e  sam  of  $3.25  per  ton.  The  cost  of  production,  in  which  care  has  been  taken  tu 
ioclade  with  labor  and  materials  every  item  of  incidental  expense,  has  been  $10.15  per 
ton,  and  the  cost  of  reduction  hiis  been  $11.80  per  ton,  making  the  whole  expense  in- 
corred,  until  the  ore  has  become  beneficiated,  $21.95  per  tout  which  is  29  cents  less  to 
the  ton  than  the  average  cost  for  the  Ave  preceding  years.  This  loss,  then,  from  the 
last  year's  operations,  is  due  to  the  diminished  yield  of  the  ore  and  not  to  any  increase 
in  the  aggregate  of  the  cost  of  production  and  reduction. 

On  the  eleventh  level,  connection  has  been  made  with  the  Hale  &  Norcross  mine, 
irhich  establishes  a  free  circulation  of  air.  Ore  has  been  found  here  in  places.  On  the 
twelfth,  or  lowest  level,  a  drift  has  been  run  southerly^  about  half  way  to  the  south 
line,  and  from  this  a  cross-cut  to  the  east,  reaching  \ein-matter.  Progress  here  has  so 
iar  been  slow  on  account  of  the  hot  air. 

At  the  present  time  the  resources  of  the  mine  for  ore  are  limited  to  the  second  level 
north,  third  level  north,  eleventh  and  twelfth  levels  south,  and  the  third  and  sixth 
levels  of  the  old  mine.  Work  on  all  the  other  levels  has  been  suspended,  as  they  are 
exhausted  of  all  ore  considered  worth  taking  out.  The  levels  above  named  are 
now  yielding  in  the  aggregate  about  170  tons  daily,  and  the  assay  value  of  the  ore 
taken  from  them  in  tlie  month  of  June  will  fairly  represent  the  value  of  the  ore  now  in 
sight.  These  values,,  per  ton,  are  respectively  as  follows:  Second  level  north,  $19; 
third  level  north,  $18 ;  eleventh  level  sooth,  $24  ;  twelfth  level  south,  $31 ;  and  the 
third  and  sixth  levels,  old  mine,  $36.  From  present  appearances,  the  second  and  third 
levels  north,  and  the  sixth  level,  old  mine,  will  continue  to  yield,  for  many  months, 
ore  of  the  quality  above  indicated. 

The  total  quantity  of  ore  reduced  in  the  past  year  was  48,392^^8$  tons,  all  at  custom 
mills,  excepting  about  1,100  tons,  which  was  reduced  at  the  company's  mill  (Savage 
mill)  at  Washoe,  in  the  months  of  July  and  August. 

Cmdensed  statement  of  the  production  and  expenses  of  the  Savage  Mining 

Company  for  the  year  ending  June  30, 1872. 

Tons.        lbs.         Tons.       lbs. 

Ore  on  hand  July  1, 1871,  at  miUs 968        130 

Ore  on  hand  July  1, 1^1,  at  mine, 214        ... 

1,182        130 

Ore  produced •- 47,505    1,6()0 

Total.: 48,687    1,790 

Tons.        Iba.       Tons.        lbs. 

Ore  rednced  at  Savage  mill 1,095    1,080 

Ore  redneed  at  custom  miUs 47,297        710 

48,392    1,790 

Ore  on  hand  July  1, 1872,  at  mine 295 

Total 48,687    1,790 

PRODUCT. 

Ballion $883,192  72 

Deduct  bullion  from  109  ^3  tons  Belcher  ore  reduced,  intermixed  with 
Savageore 6,095  32 

Total  bnllion  fh)m  48,392  \l^  tons  ore  rednced  (Savage  ore) 877, 097  40 

Add  reclamations  received  from  mills — cash 28, 197  69 

Total  product  of  48,392  i58»  tons  ore. 905, 295  09 
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Cjish,  fipom  materials  sold $116  76 

Siiudries 456  50 

$573  26 

Total  prodact r 905,868  35 

EXPENSE. 


Cost  of  production  of  ore,  47,505  JSgJ  tons — 

Mine  cost,  labor $307,232  46 

Materials 150,598  31 


Assaying  bullion 

Assaying  ore 

Other  incidental  expenses 18,827  73 


$457, 830  77 
1,785  67 
3,741  12 


$482, 185  29 


Cost  of  reduction  of  ore,  48,39245  3  2  tons 571,252  05 


Total  loss. 


$1,053,437  34 
147.568  99 


Average  yield  of  the  ore  rednced ,  incl  uding  reclamations,  per  ton $18  70 

Cost  of  production,  per  ton — 

Mine  cost— labor,  $0  47;  materials,  $3  17 $9  64 

Assaying  bulliou • 0  03t^ 

Assaying  ore 0  07tff 

Other  incidental  expenses 0  3^^ 

Total  cost  per  ton $10  15 

Cost  of  reduction  at  Savage  mill,  net  cost $9  94 

Cost  of  re<luctiou  at  custom  mills 11  85 

Average  cost  of  reduction .* 11  80 


Average  loss  firom  the  ore  produced,  per  ton. 


21  95 
3  25 


Average  assay  value  of  the  ore  reduced,  per  wagon-samples,  per  ton,  $30  16. 
Average  yield  of  the  ore  reduced,  in  bullion,  per  cent,  of  assay  value,  60. 1. 
Average  yield  of  the  ore  reduced,  in  bullion,  including  reclamations,  i>er  cent,  of 
assay  value,  €^. 

Gold.  Silver. 

Proportions  of  gold  and  silver  in  the  ore 28.3    71.7 

Proportions  of  gold  and  silver  in  the  bullion 32.2    67. 6 

Percentage  returned  of  the  gold  and  silver  contained  in  the  ore 68. 3    56. 9 

Average  value  of  the  bullion,  per  ounce,  after  melting,  $1, 85^. 
Average  loss  of  weight  in  melting,  3  per  cent. 

Comp{wativ€  statement 


<o  q  «  2'^ 

P 
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tion. 

Cost  of   rednc- 
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1867 

70,721 
83.444 
53. 9.'>3 
14, 0.-il 
39.715 
47,505 

620 

1,250 

1,350 

5G0 

150 

1,060 

69.376 
84.626 
55.479 
13,272 
38, 147 
48,393 

1,340 

1,070 

760 

600 

290 

1,790 

$7  91 

7  21 

8  90 
26  87 
11  06 
10  15 

$14  04  i^t  O-'i 

141  94 
40  84 
34  87 

20  67 

21  43 
18  70 

$19  99 

26.9 

2a  8 

26.4 
27.1 

7a  I 

1869 
1660 

1870 
1871 

13  74 
12  22 

10  01 
9  95 

11  80 

20  95 

21  12 
36  88 
21  01 
31  95 

19  89 
13  75 

42 

tie' 21* 

27.9 

25.1 

27 

27.8 

2&3 

72.1 

74.9 

T3 

72.9 

71.7 

71.2 
73.6 
72.9 

1872 

.    ...  1    a  Qfi 
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The  secretary's  report  gives  the  following  receipts  and  disbarsements 


RBCEIFTS. 


Cash 

Balaooe  on  hand  Julv  W,  1871 

$18,299  81 

Ballion ..-. 

Bars  receivorl  from  mine  .  |8d3, 192  72 
Reclamations  from  mills .      28, 197  69 

« 

911,390  41 
Less  amount  returned  to 
Belcher  Compan y ^6, 095  32 

905, 295  09 
12,367  69 

VirginiA  d:  Tmckee  R.  H.  Co. 
Kent 

Retnm-freicrhta on  acconnt ............. 

Honse-rent ...............  ............ 

35  00 

Cash 

Balance  overdrawn......... .......... 

133,708  50 

■ 

TOtAl       -  .  ,         , r    T  ,        T  T 

1,069,706  12 

DISBURSEMENTS. 


Snrrejring 

Freight 

Freight  on  bullion 

AsBay-office. 

Interest 

Le^l  expense 

il ill-material  and  labor 


Kednction  of  ores 

Incidental 

Horse-keeping 

Assaying 

Water 

Expense 

Books  and  stationery. 
Exchange......  ..... 

Labor 


Timber  and  lumber 
Taxes  and  stamps  . 
Materials 


D»connt . .. 
Heal  estate. 

Total 


In  mine 

Wood  and  charcoal 

On  mining-materials  to  Virginia 

Per  "Wells,  Fargo  &  Co.'s  Express 

Net  cost  of  company's  office 

On  overdrafts  at  bank 

Attorney's  fees,  &,c 

Cost  of  reduction  of  ores  at  company's 

mill 

Paid  cnstom'mills 

Sandry  extraordinary  expenses 

Feed,  vehicles,  and  repairs 

Paid  for  ontside  work 

Virginia  and  Gold  Hill  Company 

Office-rent,  porter,  &c 

For  Virginia  and  San  Francisco  offices. 

On  superintendent's  drafts 

Miners,  engineers,  &c.,  and  company 

offices 

Federal,  State,  county,  and  city  taxes  . . 

MiningHsupplies,  hardware,  caudles,  oil, 

&c.,  and  insurance  on  hoisting- works. 

On  bullion 

City  lot  at  Virginia,  recording,  &o 


90  00 
44, 970  92 
3, 568'  29 
2, 173  36 
4,917  87 
3,080  90 
2, 440  00 

8,225  50 
560, 361  60 
1,486  28 
1,831  17 
9  00 
9, 600  00 
2,899  48 
1, 133  96 
2,684  69 

313, 232  46 

46,557  04 

9, 344  92 

48, 179  10 

«,005  58 

104  00 


1,069,706  12 


Report  of  the  Hale  dk  Norcross  mine  for  the  year  ending  March  1, 1873. 

The  superintendent  reports  that  during  the  past  year  39,272^  tons  of  ore  have  been 
extracted  from  the  various  levels  of  the  mine;  and  40,417^(j[ir  tons  been  reduced. 
Bullion  to  the  amount  of  |657,950.37  has  been  produced  from  this  quantity  of  ore,  and 
there  are  now  remaining  on  hand  in  the  ore-houses  2,010-^J\)^  tons,  valued  by  assay  at 
$0^1,418.40.  Within  this  period  the  sinking  of  the  main  incline  was  energetically  con- 
tinaed  until  it  had  attained  a  length  of  773  feet  below  the  eighth  level,  or  bottom  of 
the  peipendicular  shaft.  The  ninth  and  tenth  levels  were  also  opened,  and  have  been 
partially  explored;  the  yield  from  the  several  stopesin  this  section  already  aggregating 
14,859^  tons. 

At  the  next  station  below  (the  eleventh)  no  excavation  has  yet  been  made  ;  but  at  a* 
point  100  fce%  below  it,  the  twelfth-level  station  has  been  opened  out.  From  this  in- 
cline station  a  drift  has  been  run  in  the  west  wall  of  the  vein  northward,  to  within  70 
feet  of  the  northern  boundary. 

On  the  800-foot  level  a  new  ore-body  has  been  discovered,  lying  70  feet  east  of  th^ 
old  ore-body,  formerly  worked  in  this  level.  It  was  first  encountered  130  feet  distant 
from  the  southern  boundary-line,  and  explored  up  to  the  latter,  where  it  is  very  large 
and  richer  than  before.    The  average  width  of  the  ore  exposed  is  45  feet. 
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From  the  secretary's  report  I  take  the  following : 

RECEIPTS. 

Amoant  forward  from  February,  1872 $10,484  ^ 

From  Bnndry  Bonrces 12,420  51 

Assessmen  to  No8.  37-39,  inclasively 240,000  00 

From  ores  worked 657,950  37 

From  bullion  received  on  account  of  February  ( 1873)  workings 53, 114  24 


Total 


,  DISBURSEMENTS. 

Amount  of  bullion  received  on  account  of  February  (1872)  workings, 
charged  cosh  in  last  annual  statement,  and  credited  on  account  as  por- 
tion of  ibis  year's  receipts '. 

Tax  account » 

Machinery  account 

Team  account : *. 

Assay-office  account 

Mine  account 

'General-expense  account 4 

Ore  account  (working  40,417;^^J\f  tons) 

J.  G.  Fair,  superintendent,  amount  of  his  book-account 


973,969  44 


$37, 359  74 

4, 321  :^ 

13, 706  77 

2,906  56 

6, 481  01 

358,  111  44 

47,081  54 

462, 650  73 

2,896  91 


935, 566  2S 
Cash  on  hand  per  cash-book  to  balance 38,403  16 

Total 973,969  44 

PRODUCT. 


• 

Tons. 

Pounds. 

1872 — ^Februarvlst — On  hand 

3,154 
39,272 

1,860 

xo<«— i:cuxuii,ijr  xoir-vyu  uauu 

Extracted. 

Tons. 

Pounds. 

« 

From  175-foot  level.--. 

491 

2, 263 

791 

9,161 

11,672 

33 

14,859 

1,000 

From  500-foot  level - 

From  535-foot  level..... 

First-station  level 

500 
1,500 
1,500 

500 

Second-station  level.. 

Third-station  level .--.. 

Ninth-station  level 

1,000 

Reduced. 

42,427 

40. 417 

860 

First  Quarter... - 

10,894 
9,663 
8,702 

11,156 

560 
1,910 

2:i0 
1,980 

Second  quarter 

Third  quarter 

Fourth  quarter 

f)S^ 

v^  >/ 

• 

'On  hand,  February  1, 1873 

2,010 

180 

The  foUowhig  table  of  the  proportion  of  the  precious  metals  in  the 
ore,  assay  values,  aetual  yield,  and  loss,  is  interesting : 


CONDITION  OP  MINING  INDUSTBY— NEVADA. 


129 


i 

9 


noniiiq 


i 

a 
> 


I 


J0iaMX9«{ 


^IZDOIIEy 


i 

a 
3 

s 

or 


i3 


I 


-1MB  JO 


9m 


So? 

nn 


00  so  00 


«ecD 


SS8 


S5S 


8sa 
§!§' 


8SS 


is; 


eta 


SSSS^ 


8S2S 

III 


se 


389 


$38 


s^ss 


%S3 

§§3 


•     •     • 


S&8 

eetoo 


•S8 


SSoS 


MVOD 


?8S 


9S  A  A 


SS9 


3(SS 


6i  n  CO 


8SSS 


^SS 


iOO<D 


§ 


i 


89 


s 

I 


8 


S 


I 


1-8 


8 


«8 


S 

I 


8 


8 


.4- 


SS8 


I 


^lll  tlil  ^lil  UU 


S 


R8 


I 

a' 


III 


$:8S 
§§§ 

efcf 


S^ST 


ottteo 


eSS 


S3s3 

•   •  • 


383 


S83 


9S9 
988 


§ 

f-r 


R8 


I 

I 


II 


130    MINES  Ain>   MINIKG  WEST  OF  THE  ROCKY  MOUNTAINS. 

The  quantity  of  ore  reduced  daring  the  year  compares  as  follows  with 
previous  years : 

Bedaoed.       Average.  BallioD, 

1867,  tons... 28,iS36  $47  32  $1,355,220 

1868,  tons 25,333  34  14  864,998 

1869,  tons , 16,536  23  89  395,146 

1870,  tons 45,441  27  13  1,232  929 

1871,  tons 64,974  25  13  1,632  844 

1872,  tons 49,625  17  38  862,701 

1873,  tons 40,417  16  28  657,950 

Daring  the  past  seven  years  this  mine  has  tarned  out  and  reduced 
270,962  tons  of  ore,  varying  in  value  from  $47.32  to  $16.28  per  ton.  The 
total  out-turn  of  bullion  during  this  period  has  been  $7,001,789,  of 
which  $4,416,575  was  in  silver  and  the  remainder  in  gold.  From  this 
large  sum  of  $7,000,000,  stockholders  ought  to  have  realized  something 
hjandsome.  Only  $1,598,000  has,  however,  been  paid  in  dividends,  while 
of  this  amount  the  company  have  compelled  stockholders  to  contribute 
$1,050,000  in  assessments.    The  case  may  be  stated  thus: 

BECEIPTB.     *     • 

Bullion-product  for  seven  years $7, 001, 789 

Assessments  seven  years 1, 050, 000 

Total 8,051,789 

DISBURSEMENTS. 

Dividends  seven  years $1, 598, 000 

Expenses  seven  years 6,400,675 

Cash,  February  28, 1873 ,  63,114 

Total - 8,051,789 

Deducting  the  asfiessmlBtits  paid  from  the  dividends  i>eceived,  we  find 
the  net  profits  to  stockholders  to  have  been  $548^009,  or  a  trifle  over 
$78,000  per  annum,  on  an  annual  bullion-product  of  $1,000,000.  Allow- 
ing the  average  ca^tal  employed  to  be  $1,000,000,  the  returns  to  stock- 
holders show  a  small  rate  of  interest  On  the  40,417  tODS  ore  mined 
and  reduced  laejt.year,  yielding  $657,950,  the  sum  of  $358,111  was  paid 
for  getting  the  oi^  to  the  mills  and  $462,651  for  reddcitig  the  ore  to  bnl- 
lion ;  in  other  words,  $850,762  was  paid  to  mine  and  mill  a  product  of 
$657,950.  It  is  evident,  therefore,  that  the  mine  has  been  managed  not 
so  much  in  the  interest  of  the  stockholders  as  in  that  of  tlue  mills 
'Which  have  crushed  the  ore^ 

Seport  iff  the  OhoUar  BotoHfar  the  year  ending  Mcug  31, 1872. 

[ExtiAot  fkom  Baperintendeot's  report] 

Ore  ex  tracted 3  7, 789^  ton  s. 

Oremilled .• 35,930    tons. 

Average  yield  per  ton $26  17 

«ro8S  yield  of  buUion  $940,119  60 
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The  ore  mined  was  obtained  from-^ 

Blue  Wing 10,789 

Behidere 20,00aj 

Piate  Station 7,000 

Total 37,789i 

Condoned  itatementofcosLproduoiiony  dkc.j/rom  June  1. 1871,  to  May  31, 

1872. 

OICB-STATBMEKT. 


Period- 

Tons. 

Poanda. 

Tona. 

Poanda. 

Tona. 

Poanda. 

Ore  on  hand  Jnne  1, 1871 

906 
37,789 

1,110 
1,020 

Ore  extracted  ddriog  year 

Ore  worked  doring  year 

38,696 
35,930 

130 

Ore  on  hand  Jane  1. 1872....... 

- 

• 

2,766 

130 

• 

COST  PBB  TON. 


£xtncting  ova |2  38 

fiepain,  proepectingy  dead  work,  and  inoidentala 4  19 


16  67 


fiedoctioD,  inolading  melting  and  aasaying 12  16 

Total  ooBt  per  ton |18  73 

AvengQ  yield  ef  ore  worked ••«.. 26  17 

Atenge  net  yield  of  ore  worked 7  44 

BUIXION. 


Arenge  yalae  of  bnllion  per  oahce . . . . 
Avenge  fineneaa  of  bnllion  per  ounce . . 
ATeiage  proportion  of  preciooa  metiUa. 


Gold. 


•.092i 
.045 
.43 


Silver. 


$1.22i 
.950 
.57 


Total. 


t2.15 

.995 
1.00 


WORK  OF  A68AT-OFFICB. 


Oonces  of  bnllion  aanayed  before  melting 446,889.35 

Ounces  of  bnllion  aasayed  after  melting 436,602.85 

Average  loaa  in  melting,  percent • i....  2.3 

Xamberof  ore^aMaytmadt^ 9,541 

Kuinber  of  ban  made .' 313 


BECEIFT8  AND  KXnCNSBS. 


BeceiTed  from  bnllion 

Keceiyed  fiom  other  aooccea 


Expenaet  by  aU  Bonroea. 
Net  reeelptB  for  year  ... 


1940, 119  60 
4,304  52 


$944,424  12 
673,250  45 


1271,173  67 
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The  secretary's  report  contains  the  following  receipts  and  disbarae^ 
ments: 


Ballion-acconnt : 

Proceeds  of  ballion  sold 9d40, 119  GO 

Reclamation  on  mills 2,200  00 


Sundries : 

Beceiyed  from  sale  of  wagon,  harness,  A:o... 415  60 

Received  rent  from  Breed  &  Crosby 40  00 

Received  from  sale  of  machinery  to  Buckeye  Company ....  1, 238  75 

Received  from  sale  of  lot  at  Virginia 200  00 

Sundry  materials  during  year 160  17 


fMB,  319  60 


2,054  5^ 


Book -accounts : 

Amount  received  for  aooouot  of  sundries 39  00 

Cash-account : 

.  Cash  on  hand,  as  per  last  statement 200,72133 


Total :..  1,145,485  44 

■ 

DISBURSSMENTB. 

• 

Dividend-account : 

Paid  dividend  No.  37 |56,000  00 

Paid  dividend  No.  38 28,000  00 

Paid  dividend  No. 39 28,000  00 

Paid  dividend  No.  40 28,000  00 

Paid  dividend  No.  41 28,000  00 

Paid  dividend  No.  42 ^ 28,000  00 

Paid  dividend  No.  43 28,000  00 

Paid  dividend  No.  44 28,000  00 

1258,000  00 

Working-ores  account : 

,  Expenditure  for  the  year 431,160  00 

Jjabor-account : 

Expenditure  for  the  year..:. 164,793  03 

Timber  and  lumber  account : 

Expenditure  for  the  year 44,479  €8 

Taxes: 

State  and  Federal  taxes 17,997  5^ 

Hardware-account :  j 

Expenditure  for  the  year 7,693  98! 

Water-account:  * 

Expenditure  for  the  year 6,600  00 

Wood-account: 

Expenditure  for  the  year 3,581  00 

Charcoal-acCount : 

Expenditure  for  the  year , * 1^  385  73 

Caodlo-account : 

Expenditure  for  the  year 8,132  06 

Powder-account: 

Expenditure  for  the  year 1,970  88 

Discount-account : 

Paid  on  superintendent's  draft |1»074  00 

Paid  on  bullion  sold 777  68 

1,851  58 

Ou-account :  I 

Expenditure  for  the  year 4@6  50 

Assaying-account : 

Expenditure  for  the  year 1,200  17 

Stable-account : 

Expenditure  for  the  year 2,690  2^ 

Rent-account : 

Rent  of  San  Frandsoo  office 1,500  Ofl 
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Lenl-expenae  aeoonnt : 

ExpeDditore  for  the  year $8,699  50 

IbterialA-aocooot : 

Sandiy  purchases  of  loaterials 1,672  33 

SutioDeiT-acooant : 

Expeoditare  for  the  year 846  10 

Tel^fraph-aoooont : 

EiqieDditore  for  the  year 222  01 

freight-aoooaot: 

Plud  for  caniaffe of  bnllion $3,504  14 

Paid  for  miaoellBaieoos  freight ' 465  69 

3,969  83 

Sorreying-aeoonnt : 

Expenditore  for  the  year 950  00 

'Htle-accoaiit : 
Pnrebaae  of  Milton  stock  to  perfect  title 500  00 

fieal-Mtate  aecoont : 
Pnrchue  of  lots  at  Yiiginia 650  00 

Gtoenl-eziieDse  aocoant : 

Ineidental  expenses  of  yirnma  office  dnrinff  the  year $4, 676  68 

iDddeotal  expenses  of  San  Francisco  office  mirinic  he  year. .    2, 965  94 
Paid  fire  tasoraoee  on  company''s  property  at  Virginia 1, 181  35 

8,823  97 

&aperintenAent  Beqna : 

Doe  from  him  on  snperintendent's  account |4, 128  74 

Less  last  year's  balance  received 2,313  28 

1, 815  46 

Bcok-seoonnt : 

Amoantpaid  on  this  account 725  00 

Cafth-acoonnt : 
Cash  on  hand  this  day .-        174,148  82 

Total 1,145,485  44 

Beport  of  the  Grown  Point  for  the  year  ending  May  1, 1872. 

[Extract  from  the  secretary's  report.] 

The  number  of  tons  of  ore  extracted  was  81,226,  at  an  average  cost 
of  $7.09,  and  80,567  tons  of  ore  were  milled,  at  an  average  cost  of  $1 1.43 
per  ton.  The  nnmber  of  mills  employed  in  crushing  this  ore  was  fifteen, 
ioclading  the  Ehode  Island  mill  belonging  to  the  company.  The  aver- 
age of  this  ore  was  $43.48,  and  the  total  product  amounte4  to  the  sum 
of  «3,5a3,633. 

The  following  are  the  receipts  and  expenditures  for  the  fiscal  year : 

RBCKIFTS. 

From  bolUon $3,503,633 

^(fficeUaneoas  sources 2,328 

Total  receipts 3,505,961 

Cash  on  hand  May  1, 1871 94,602 

Total 3,600,568 

XXFKNDITUBX8. 

Klines,  labor,  and  sopplies i $576,670 

Mine  improTements 65,331 

fihode lalaod  mill, labor 109,331 

Sbode Island  mill,  improvements 14,307 

Crumbing  67,220  tons  ore 1 807,309 

General  expenses  Gold  HiU  office,  Ac 36,  .160 

L^l  expenses 8,400 

^  Frsaeisco  office-expenses,  &e 9,171 

I>iacoant 2,803 

Interest 1,:^ 
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AaBaying $18, 4( 

Taxes 18,4; 

TrenBure  freight 13,5^ 

Seal  estate 4( 

Total  expenditares 1,68S,0^ 

Cash,  May  1, 1672 1^44,507 

Cash  in  hands  of  superintendent.^ 14,008 

658,51 

DiYidends  to  Btookholden 1,2G0,0C 

Total 3,600,5C 

The  difference  between  tbe  total  receipts  and  expenditares,  dariBg  th 
year,  leaves  a  surplus  of  $1,823,913,  of  which  $1,260,000  has  been  di( 
barsed  as  dividends  and  the  remainder  carried  to  the  sorplas  fund 
leaving  $644,507.09  cash  on  hand  on  the  Ist  of  May.  The  assets  of  tb 
company,  including  said  cash,  amount  to  $895,903,  and  the  liabilitie 
are  nominal.  The  mine  has  paid  out  as  dividends  a  total  of  $105  pe 
share,  or  $1,200,000.  Of  these  dividends  tfve  were  $10  per  share,  tw< 
$15,  and  one  $25.  Since  the  1st  of  May  the  largest  dividend  ha$  beei 
disbursed,  viz,  $480,000,  or  $40  per  share. 

The  average  yield  of  tbe  ore  for 'the  year  being  $43.48,  the  minini 
costing  but  $7.0)9,  the  crushing  $11.43,  and  the  general  expenses  on  th< 
number  of  tons  crushed  $1.53,  leaves  a  profit  of  $23.05.  Tbe  operationi 
in  the  mine  during  the  past  month  have  been  retarded  by  the  water 
and  by  an  accident  to  the  machinery.  The  capital  stock  of  the  com  pans 
is  now  $10,0C0,000  in  100,000  shares. 

By  the  kindness  of  Mr.  £.  S.  Davis,  United  States  surveyor-geDeral,  1 
am  enabled  to  publish  the  following  table,  which,  although  fumisbing 
only  a  few  points  of  comparison  with  the  company's  statement  for  tbeii 
fiscal  year,  is  very  valuable  in  itself,  in  showing  tbe  compmrative  yield 
during  the  different  months : 

Bullianf  are,  aaid  lobar  far  year  eMling  July  1, 1872. 


Month. 


1871. 

jQly -. 

August 

Septemher 

October 

November 

December 

1872. 

January  

Febmary 

March 

April 

May 

June 

Total 


Tons  of  ore. 


6, 986 
4,949 
5,306 
4,366 
6,788 
6,674 

5,573 
8,794 
10,753 
12, 328 
12,538 
10, 316 


69,371 


Number 
of  men. 


305 
308 
279 
288 
278 
339 

320 

OCA 

387 
552 
550 
578 


Product 


$199, 376  3( 
161,290  6J 
165, 89H  1^ 
141,695  5$ 
234,797  84 
233, 129  5t 

231,643  ri 

167,657  9S 
6d0, 848  01 
808,681  2t 
536, 071  ^ 
414, 993  42 


3,916,063  U 


Average  yield  per  ton,  |56.45. 

Dividends  daring  the  above  period,  $2,100,000. 
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Beport  of  the  Belcher  for  the  year  ending  January  1, 1873. 

In  the  soperintendent's  report  occurs  the  following  paragraph  in  regard 
to  the  lesoarcea  of  the  mine : 

Of  tbe  ore-bodies  already  developed,  only  approximate  estimaten  coald  be  made  of 
tbeii  qaaotity  or  valae.  The  reaerves  still  above  the  1,100-foot  level  are  large,  and 
from  that  level  to  the  1,300-foot  level  (oa  which  the  Crown  Point— adjoinine  mine— 
lare  made  lai^  developments)  has  scarcelv  been  toached,  except  what  ore  has  been 
taken  irom  the  prospect-drifts  and  winzes.  This  gives  an  ore-body  of  over  300  feet  in  depth 
OD  the  incline,  which  has  uniformly  given  high  assays.  These  facts  will  enable  you  to 
make  approximate  estimates  of  the  quantity  of  these  reserves  already  developed,  and 
it  ma^  not  be  overestimating  their  value  to  take  the  past  year's  results  as  the  best 
edtenon  to  Judge  by. 

In  regard  to  the  qaantity  of  ore  raised  and  work  done  the  superin- 
tendent says : 

Of  the  amount  of  ore  extracted  during  the  year,  72,595  tons  came  from  the  1,100-foot 
leTel,  10,000  tons  came  from  the  1,000-foot  level,  and  600  tons  came  from  the  1,200-foot 

A  sofflmary  of  the  labor  perfoAned  in  the  mine,  during  the  year,  shows  the  extract- 
ing of  83,195  tons  of  ore ;  the  running  of  2,872  linear  feet  ot  drifts  atid  winzes ;  the 
cokiDg  of  559  feet  of  the  incline;  the  retimbering  of  257  feet  of  the  main  shaft ;  the 
Isf ing  of  400  £eet  of  car-track,  and  other  general  repairs  in  and  about  the  mines. 

The  ^ecretaiy^s  report  contains  the  following  statements : 

BECEIFT8. 

ftUlien 14,794,659  10 

Virginia  and  Trackee  BaUroad  Company 5,230  38 

C«£,  January  1, 1872 712,945  08 

5, 512, 834  56 
XXFEMBrrUBBS. 

Ubor-aooonnt '. $660,609  16 

CmshiDgore 99«,341  38 

Hoirtingoie 83,633  75 

Hioe  expenses,  south 124,184  14 

Hi&e  expenses,  north 61,458  14 

Wood  and  coal 33,141  06 

Timber  and  lumber 113,352  80 

A»ay-ore '. 3,517  13 

Assay-bullion 11,571  83 

Taxea,  proceeds  of  mine .' 33.785  12 

Taxes,  State,  city,  and  county 3,476  58 

Exchange 6,994  48 

Diaoount  on  buUion 46,222  57 

Geoeral  expense 6,284  61 

Igalexpense 10,250  00 

Office  expense..... 8,775  00 

Trea«nre  freight 17,412  07 

CoDrtrootion * 21,782  36 

Ppeight  account 88,124  98 

Salaries  " Gold  ffiU " 8,750  00 

DirideDds  Noa.  1  to  9, 121  per  share 2,184,000  00 

SnpplicB - 13,865  48 

WUIiam  H.  Smith,  cash  on  band 12,177  81 

Caah,  January  1,  1873 1,011,124  11 

5, 512, 834  56 

Co§t  of  producing  and  reducing  65,195  ions  of  ore, 

Ubor $460,609  00 

Hoisting a%633  00 

Sopplies,  hardware,  tools,  iron,  dso 85.642  00 

Timber 64,352  00 
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ABsays,  ores,  ^ $3,517  00 

General  expeDses 6,284  00 

Freight — wood,  timbere,  and  sapplies 19,124  00 

Wo<d  and  coal 13,885  00 

Salariee  and  office  expenses ...' 17,525  00 

754,571  00 
Equal  per  (on,  $9.07. 

Coat  of  cnxshing $12  00 

Coat  of  mining 9  07 

TV>tal 2107 

OBE  STATBliSMT. 

Monthly  account  of  ores  redwced  in  1872. 


Month. 


January .. 
February  . 

March 

April 

May 

June 

July 

August.... 
September 
October... 
November . 
December. 


8.473i 
5,504 
6,721 
7,542i 
7,411 
6,979 
5,000 
5,886 
6,545 
4,690 
7, 65ti 
10,787 


I  Average 
per  ton. 


»426. 
290, 
354, 
365, 
429, 
407, 
321, 
251. 
442, 
366. 
534, 
604, 


127  51 
396  57 
825  98 
915  15 
349  35 
772  37 
421  93 
790  83 
201  16 
326  54 
394  63 
l:)7  08 


150  29 
52  76 
52  79 
48  52 

57  93 

58  43 
64  28 
42  77 
67  56 
78  10 
69  HO 
56  00 


4, 794, 659  10  .  57  63 


Number  of  tons  worked 83,195 

Total  reoeipt«  of  bullion $4,794,659  10 

Average  yield  per  ton 57  63 

BULLION  8TATKMEKT. 

Stamped  value  of  bullion  as  per  aeeay  oertiftoatea. 

Value  in  gold $3,087,948  56 

Value  in  silver 1.706,710  54 

Total 4,794,659  10 

Number  of  ounces  n;fined  bullion 1.483,753 

Average  fineness  in  gold 101  tbousaudtbs. 

Average  fineness  in  silver 890  thojusaodths. 

Value  per  ounce,  gold $2  08 

Value  per  ounce,  silver 1  15 

Value  of  bullion  per  ounce 3  23 

Average  value  per  ton  in  gold $37  12 

Average  value  per  ton  in  silver 20  51 

Total  value  per  ton 57  63 


LANDEB  COUNTY. 


Reese  River  district — ^The  Manhattan  Silver-Mining  Company  has 
again  been  the  principal  producer  of  the  district ;  but  its  operations 
have  not  been  as  profitable  to  the  individaal  shareholders  as  iu  former 
years,  as  will  appear  from  the  following  report  of  the  board  of  trustees: 
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B^fortof  ihe  Manhattan  Silver-Mining  Company  of  Nevada  for  the  year 

ending  December  31, 1872. 

fiTATXMBNT  OF  EARNIN08. 

From  Oregon  and  North  Star  mines,  1,136|{}}  tons  ore,  prodnoing |226, 9B4  14 

From  Camargo  and  Whitlatch  mines,  S42i$Jv  tons  ore,  prodnoing 28, 969  51 

From  Isabella  mine,  238Hol  tons  ore,  predacing 34,655  08 

From  Mohawk  mine,  95fiM  tons  ore,  prodnoing 37, 301  88 

From  Grove  Tnnnel,  28MRe  ^°*  ^'^y  P'^^^^'^fi^ 7,965  57 

Fh)fit  ou  cnstom-oxes,  ^^SM  tons  ore ; 20,534  32 

Sondiy  royalties 390  19 

Sherman  House  sold 450  00 

Bosookereel  and  frame  sold • 500  00 

Premiomon  bullion 10,905  44 

Premiom  on  drafts  on  New  York 767  25 

369,42338 
Disbnisements : 

VioiDg expenses I.  $188,843  80 

MiUigg  expenses 49,193  05 

MUliepain 12.335  57 

General  repairs 1,251  03 

Freight  of  bnlUon  to  New  York 20,836  67 

Reclamations  on  bullion 15,150  52 

Tsxee 7,128  67 

Interest 6,776  28 

Fir».insurance 2,404  20 

Diwoanton  drafts  on  San  Franeisoo 3,454  56 

Expeose-acooant 22,9as  04 

Qaicksilver  loet •-.  2,755  00 

Depreciation  of  stable  stock 337  56 

Sandry  losses 338  08 

333,710  03 

ooin 35,713  35 

OSHKRAL  Aooounr. 

Dr. 

Soiplos  Jannaiy  1, 1872 |126,951  12 

Esmings in  1872 35,713  35 

IndeMedness  to  indiTidi»als 65,276  96 

Ooin 227,941  43 

Cr. 

Diridend  paid  January,  1872 $19, 375  00 

Be-iDvested  in  developments I • 52,')64  75 

Mill  improTements 4,549  07 

HoisTiog- works  improToments 1,602  10 

Porcbsse  of  DoUarbide  mine t3,569  09 

PoTchase  of  Grove  Tnnnel,  one  half  interest 800  00 

Parchaae  of  Nevada  Hotel  building 500  00 

Purchase  of  South  America  shaft 1,500  00 

PoTchsseof  Homestake  mine • 237  54 

Porcbsse  of  Jones's  shaft 150  00 

Parchaseof  Homestead  water-nght 250  00 

Parcbaseof  High  wood-ranch *.        100  00 

Purchase  of  Croft  wood-ranch 75  00 

Lease  of  Diana  mine ' 500  00 

7,671  63 

SqppUes  on  band 112.109  70 

Boliiononhand 14,803  94 

CsHhonband 15,466  24 

Coin 227,94143 
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Statewieni  of  emrplmt  December  31, 1879. 

SnpplieB  on  hand $112,109  70 

Bullion  on  band 14,803  94 

Caahonband 15,465  24 

142, 378  83 
Lees  indebtedness  to  individnalB 65,276  96 


Sarplus,  coin  valne J\ 77,101  92 

New  York,  March  11, 1873. 

H.  AUGUSTUS  TAYLOR,  PreMent 
JOSEPH  LEE,  IVeaeurer. 

From  a  report  on  the  property  of  the  company,  niade  by  Mr.  J.  E. 
Glay ton,  early  in  January,  1873, 1  insert  here  the  toUowing  extracts : 

The  mining-property  on  which  the  company  commenced  work  in  July,  1865,  consisted 
of  four  claims  only,  viz,  the  Soutberu  Light,  1,000  feet;  North  Star,  1,000  feet;  Blue 
Ledge,  800  feet,  and  the  Oregon,  1,000  feet,  making  in  all  3,800  linear  feet  of  mining- 
ground.  During  the  progress  of  the  work,  since  the  above  date,  very  extensive  and  vain- 
able  additions  have  been  made- to  the  property,  in  the  discovery  of  numeroos  blind  leads, 
made  during  the  i)rogressof  under-^onnd  explorations :  by  porchasesof  a^Joinin^  mines 
and  lodes,  made  from  the  net  earnings  of  th&  original  claims ;  and  by  extensive  im- 
provements and  enlargement  of  the  reduction*works,  the  purchase  of  the  nzdaaive 
ri^ht  to  use  the  Stetef^^dt  furnace  for  ohloridizing  ores  in  this  district^  the  erection  of 
hoisting  and  pumping  machinery  on  a  number  of  the  most  promisiog  mines*  aod  a 
thorough  equipment  of  every  department  of  the  enterprise-^all  of  which  has  been 
done  and  paid  for  out  of  the  earnings,  besides  paying  an  original  debt  of  $180,000. 

The  company  now  owns,  in  this  district,  sixty-eight  mming-olaims,  aggregating 
about  70,000  liuear  feet  in  length ;  oue  thoroughly-equipped  20-sta  up  mill,  Stetefeldt 
furnace,  amalgamating-maohinery,  retort,  smelting  and  assay  furnaces;  one  laige 
general-business  ofBce,  fully  furnished  with  desks,  safes,  &c. ;  one  engineer's  office^ 
with  all  necessary  instruments  for  making  surveys  and  drawings;  one  ooal-hoose, 
with  capacity  of  35,000  bushels ;  one  salt-house,  with  450  tons  capacity ;  two  brick 
atore-honses  for  supplies,  lumber,  &c. ;  one  powder-house,  two  dwelling-houses,  one 
wood-ranch,  and  a  portable  saw-mill,  complete  and  in  good  order ;  one  stable  and  hay- 
barn,  sufficient  for  ten  horses;  also  a  large  stock  of  supplies  for  every  department  of 
the  business.  On  the  mines  there  are  now  erected  and  in  good  running  order  ten 
hoisting  and  two  pumping  engines,  aggregating  2)MVhorse  power ;  three  6-inch  column 
Cornish  pumps,  one  portable  saw-mill  for  preparing  mine-timbers,  &c. 

Of  the  company's  mining-property  nearly  or  qnite  one-half  is,  accord- 
ing to  Mr.  Clayton>  covered  by  double  locations.  This  will  leave  abont 
,  35,000  linear  feet  on  the  various  lodes  located  and  owned  by  the  com- 
pany. Even  so  large  a  dednction  leaves  the  Manhattan  Company  in 
possession  of  the  largest  mining-property  in  Nevada. 

Mr.  Clayton  gives  the  following  description  of  the  property : 

1.    The  North  Star  lode  is  situated  on  the  southerly  slope  of  Lander  Hill.    The 

extent  of  the  Manhattan  claim  on  this  iode  is  1,000  linear  feet,  and  is  bounded  by  the 

.  Buel  North  Star  on  the  northwest,  and  the  Timoke  ground  on  the  southeast.    The 

Gourse  of  the  lode  is  nearly  northwest  and  southeast,  and  it  dips  to  the  northeast  at 

angles  varying  from  25^  to  40^. 

Soth  the  course  and  dip  vary  greatly  from  straight  lines,  owing  to  numerous  breaks 
and  slips  of  the  country-rock.  The  thickuess  of  the  lode  also  varies  greatly  in  dif- 
ferent portions  of  the  ground.  In  some  portions  it  is  '*  pinched "  down  to  a  thin 
seam  ot  a  few  inches  only,  and  in  other  portions  expands  to  2  feet  or  more,  in  width, 
making  an  average  thickness  or  width  of  12  to  15  inches. 

This  has  been  one  of  the  most  productive  lodes  in  the  district,  and  has  been  worked 
to  greater  extent  than  any  other.  The  explorations  have  extended  from  the  sarface 
or  outcrop  of  the  lode  to  a  depth  of  about  500  feet  vertically,  and  about  800  feet  on 
the  slope  or  dip  of  the  lode.  The  first  fthafb  sunk  by  the  Manhattan  Company  cut  the 
lode  at  a  depth  of  180  feet.  Levels  were  then  run  on  the  lode,  west  360  feet  and  .east 
230  feet.  In  the  mean  time  the  shaft  was  continued  vertically.  At  a  depth  of  220 
feet  a  cross-cut  was  run  for  the  lode,  cutting  it  at*  a  point  120  feet  northeasterly 
from  the  shaft.  Levels  were  extended  from  the  cross-cut,  on  the  lode,  east  400  feet 
and  west  265  feet.  The  shaft  was  then  driven  down  to  a  total  depth  of  330  feet.  At 
a  point  300  feet  from  the  surface  a  second  cross-cut  was  run  northeasterly  for  the 
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lode,  tlxikiiiff  it  at  a  point  380  fe«t  from  tbe  shaft.  Levels  were  ran  from  this  point  as 
before,  east  515  feet  and  west  520  feet,  making  the  total  length  of  this  third  level 
14135  feetb  It  may  be  inferred  from  this  that  the  levels  extend  beyond  the  boundaries 
of  the  claim,  hot  snch  is  not  the  case.  This  is  owing  to  the  nnmerons  crooks  and 
iialts  oo  the  line  of  the  lode. 

While  the  ground  thns  explored  was  being  stoped  out,  a  new  shaft  (called  the  Ore- 
gon shaft)  was  sunk  on  the  Oregon  lode  550  feet  northeasterly  ttom  the  North  Star 
shaft.  This  new  shaft  cnt  the  North  Star  lode  at  a  vertical  depth  of  500  feet.  Levels 
were  then  ran,  east  425  feet  and  west  310  feot.  All  these  levels  were  connected  by  in- 
clines on  the  dip  of  the  lode,  and  a  large  amount  of  pay-ore  has  been  stoped  oat  east 
sad  west  as  far  as  the  levels  have  been  extended.  The  extent  of  the  lode  explored 
from  the  levels  described  is  about  700  feet  long  from  northwest  to  sontheast  by  600 
&et  on  the  dip  of  the  lode,  including  the  500-foot  level.  There  are  some  barren  spots 
sod  low-grade  vein-«tnff  that  will  not  pay  to  stops  out  of  this  area,  but  there  are  sev- 
ers! large  blcicks  containing  pay-ore  between  the  third  and  fourth  levels;  but  the  best 
chutes  of  ore  have  been  ta&en  out  so  far  as  known. 

The  followins  statement  will  show  the  results  obtained  from  the  block  of  ground 
worked  throagh  the  North  Star  shaft,  as  above  described,  from  October,  1866,  to  De- 
cember 31, 1871,  and  extending  from  the  old  surface- workings  down  to  the  300-foot 
level,  making  a  block  of  ground  400  feet  deep  by  700  feet  long : 

Whole  number  of  tons  worked,  5, 130^(^. 

Ballion  produced $828,504  62 

Totsl  cost  mining  andmilling 501,736  71 

Net  profit  from  North  Star  mine,  a\)ove  300-foot  level 3;26,767  91 

The  vein  continues  below  the  500-foot  level  as  strong  and  rich  as  at  any  point  above, 
and,  as  it  shows  every  essential  character  of  a  true  fissure-lode,  there  earn  be  no  doubi 
of  its  continuity  and  value.  The  vein  is  further  proved  on  the  east  by  the  Timoke 
mine,  and  on  the  west  by  the  Buel  North  Star,  hoth  of  which  have  been  very  pro- 
ductive mines,  so  far  as  they  have  been  worked.  The  Timoke  has  been  worked  down 
CO  the  incline  of  the  vein  350  feet  deep,  and  the  Buel  North  Star  has  been  worked  by 
the  Pacific  Company  down  on  a  line  with  the  500-foot  level  in  the  Manhattan  Com- 
pany's shaft. 

2.  The  Oregon  lode  (1,000  feet)  is  nearly  parallel  in  course  and  dip  with  the  North 
Btar,  and  is  situated  about  225  ieet  above  it,  (or  northeast,)  measured  at  fight  angles 
to  the  dip  of  the  lode. 

The  surface  portion  of  the  ],ode  has  been  worked  by  an  incline,  and  levels  from  it, 
to  A  depth  of  %0  feet  on  the  incline  of  the  lode.  The  Oregon  vertical  shaft  cut  the 
Tein  at  a  depth  of  240  feet  below  the  surface,  and  at  a  depth  of  290  feet  a  cross-cut 
was  ron  northeasterly,  which  cnt  the  lode  again.  At  340  feet  deep  a  second  cross-out 
was  run  nortbeasterlv  cutting  the  vein  again.  From  all  these  points  levels  have  been 
roD  each  way  on  the  lode.  Small  portions  of  the  lode  have  been  stoped  out  from  the 
lower  levels.  The  remaining  portions  are  virgin  ground,  and  contain  large  quantities 
of  rich  ore.  The  average  length  of  the  lode,  proven  by  these  levels,  is  about  6^  feet, 
sod  from  the  surfisce  out-crop  .down  the  inchne  of  the  lode  to  the  340-foot  level  is 
shoot  700  feet. 

The  amount  of  ore  taken  out  of  the  Oregon  lode  from  the  three  levels  run  from  the 
shaft  and  the  small  stopes  made  is  1,517  tons  1,118  potmds.  Th^  bullion-yield  was 
$473,560.11,  giving  an  average  value  per  ton  of  $:n2. 

3.  The  Blue  lode  lies  under  the  Oregon,  and  abont  midway  between  it  and  the 
North  Stai'.  It  is  a  small  vein  carrying  some  rich  ore,  but  has  not  been  explored  suf- 
ficiently to  prove  its  value.  Next  above  the  Oregon  are  three  other  veins  that  have 
heen  cut  by  the  northeasterly  cross-cut  from  the  Oreffon  shaft  on  the  290-foot  level, 
the  Fortuna,  the  Black,  and  the  Joe  Lane.  These  lodes  have  not  been  followed  far 
eDoogh  each  way  from  the  cross-cut  to  determine  their  extent  and  value,  except  the 
lAack  lode,  which  has  been  driven  up  on  a  short  distance,  and  187^  tons  of  rich  ore 
taken  out,  which  gave  a  yield  of  $51,785.12  in  bullion,  or  an  averi^e  of  $270  per  ton. 
A  oamber  of  other  small  veins  were  cut  by  the  cross-cut,  all  showing  some  ore. 

The  Southern  Light,  Savage,  and  Seymour  mines  are  all  on  a  large,  strong  vein 
that  lies  a  short  distance  soutu  of  the  North  Star  lode.  This  is  generally  called  the 
Savage  lode,  and  i^ belongs  to  the  second  system  of  veins,  or  those  having  a  more  west- 
erly and  easterlyoonise  and  steeper  dip.  Its  course  is  N.  54^  W.,  and  its  dip  SfP 
oortheasterly.  This  is  a  strong  and  true  fissure-vein,  havine  an  average  width  or 
thi^esB  of  18  inches.  The  principal  work  has  been  done  in  the  Savage  mine. 
,  Tub  Seymour  mine,  lying  west  or  it,  had  some  good  chloride-ore  on  the  surface,  but 
it  has  not  been  followed  in  depth. 

4.  The  Southern  Light,  lying  east  of  the  Savage,  has  been  worked  down  but  a 
Bhort  distance,  where  a  cross-course  broke  the  lode,  and  it  has  not  been  recovered. 
This  slip  or  fault  has  a  course  north  and  south,  and  dip  of  40^  W.  Every  vein  on  the 
Boath  slope  of  Lander  Hill  has  been  faulted  or  slipped  by  this  cross-break.    An  incline 
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was  sank  on  the  Savage  ffroand  to  a  depth  of  360  feet.  This  incliDe  is  450  tiset  west  of 
the  Soathcm  Light  boiinaarv,  and  oil  the  ore  taken  oat  lay  east  of  the  incline  and 
west  of  the  slip.  This  block  of  ground  was  of  triangular  shape,  and  continued  rich 
down  to  the  slip  above  described.  About  3,113  tons  of  good  ore  were  taken  ont  of  this 
portion  of  the  ground  before  it  came  into  the  possession  of  the  Manhattan  Ck>mpanyy 
the  aggregate  yield  of  which  was  $270,000.  There  have  been  some  attempts  mibde  to 
recover  the  lode  east  of  the  break,  but  so  far  without  satisfactory  results. 

5.  The  Alida  lode  is  an  under-gronnd  discovery  made  in  a  cross-cut  south  of  the  South- 
ern Light.  It  is  a  large,  strong  lode,  1  to  4  feet  thick,  carrying  streaks  and  chimneys 
of  fair  average  ore ;  1U3  tons  worked  gave,  in  bullion,  $;i0,714.63,  or  an  average  yield 

^f  $200  per  ton.  This  vein  belongs  to  the  same  class  as  the  Savage  and  Sootbem 
Light,  and  appears  to  be  conformable  to  it  in  coarse  and  dip.  Explorations  are  now 
in  prugress  to  get  the  lode  east  of  the  ^pteat  line  of  fault. 

The  foregoing  described  lodes  compnse  only  those  that  have  been  explored  to  a  ereater 
or  less  extent  in  the  section  across  tne  rich  belt  from  the  Alida  to  the  Black  Icjde, 
above  the  Oregon  mine.  The  whole  distance  has  been  cross-cut  at  points  below  the 
surface,  varying  in  depth  from  170  feet  to  500  feet.  All  veins  cut  by  these  levels,  and 
not  known  to  crop  to  the  surfiMie,  have  been  located  by  the  Manhattan  as  "  new  dis- 
coveries." 

6.  Those  cut  in  the  cross-levels  run  from  the  Oregon  shaft  are  as  follows :  Ist.  On 
the  170-foot  level,  the  Blind  lode,  65  feet  north  of  the  shaft ;  2d,  the  Miautouomah,  186 
feet  from  the  shaft;  3d,  the  Stetefeldt,  256  feet  from  the  shaft;  4th, the  Frost,  314 
feet  from  the  shaft ;  5th,  the  Hnber,  384  feet  from  the  shaft ;  6th,  the  Alliance,  411 
feet ;  7th,  the  Lee,  453  feet;  Sth,  the  Farrell,  516  feet  from  the  shaft.  This  170-foot 
cross-cut  northeasterly  has  been  extended  560  feet.  Of  the  eight  lodes  cut  by  this 
cross-level  there  are  three  that  have  been  foUot^ed  by  levels  each  way,  viz,  the  Blind, 
Frost,  and  Alliance  lodes,  and  the  work  on  them  is  still  progressing  with  satisfactory 
results. 

7.  South  of  the  Oregon  shaft  the  Curtis,  Antarctic,  Pacific,  Hike,  Research,  Alsop 
and  Ruby  lodes  have  been  cut,  making  a  total  of  fifteen  blind  lodes  discovered  by 
underground  cross-cutting. 

The  Manhattan  Company  owns  another  set  of  claims  northwest  of  those  above 
mentioned,  and  in  the  same  rich  silver  zone  of  country.  The  most  prominent  of  these 
are  the  Isabella,  Dollarhide,  Mohawk,  Graham  and  Ashley,  and  O'Connell  lodes.  Of 
this  northwesterly  group  the  explorations  are  now  in  progiess,  and  very  rich  ores  are 
heing  extracted. 

1.  The  Isabella  is  a  well-defined  and  promising  vein,  carrying  high-grade  on. 
An  incline  200  feet  deep,  and  levels  run  each  way,  have  proved  the  character  and  value 
of  the  mine ;  704^  tons  of  ore  have  been  extracted  and  reduced  in  the  Manhattan  mill 
that  cave  a  product,  in  bullion,  of  $147,357.96,  or  about  $209  per  ton  of  2,000  pounds. 

2.  The  Dollarhide  is  a  westerly  extension  of  the  Revenue.  This  is  a  small  vein  of 
very  rich  ore ;  it  will  probably  average  about  6  inches  in  thickness.  An  incline  is 
now  down  2R0  feet  on  the  lode,  and  levels  are  being  driven  on  the  vein.  Seventy  and 
a  half  tons  of  ore  worked  from  this  mine  gave  a  yield,  in  bullion,  of  $22,412.44,  or  an 
average  of  about  $315  per  ton. 

3.  The  Ogden  incline  is  on  the  O'Connell  lode,  and  is  now  down  400  feet.  It  strikes 
the  dip  of  the  lode  at  240  feet  from  the  surface,  and  then  follows  the  vein.  This  is  a 
well-defined  vein  of  12  to  18  inches,  and,  from  its  general  appearance,  is  supposed  to 
be  a  westerly  portion  of  the  Black  lode.  The  ore  is  high  grade,  but  has  not  yet  been 
milled. 

4.  The  Graham  and  Ashley  has  an  incline  down  300  feet  on  a  good  vein  8  to  10 
inches  thick,  of  high-jfp*ade  ore.  One  hundred  and  sixty-six  and  a  half  tons  of  ore 
from  this  mine  gave,  in  bullion,  $37,482.18,  or  $224  per  ton. 

5.  The  Mohawk  lode  has  an  incline  down  on  the  din  of  the  lode  460  feet.  The 
vein  is  from  4  to  16  inches  thick,  and  carries  exceedingly  rich  ores.  Three  hundred 
and  fifty  tons  of  ore  extracted  from  the  incline  and  levels  from  it  have  been  milled, 
giving  a  yield  per  ton  of  $435,  or  a  total  yield  of  $152,282.89.  The  net  profits  from 
this  small  lot  were  $62,861.06.  The  ore  in  the  westerly  stopes  and  in  the  bottom  of 
the  incline  holds  equally  good  as  that  already  stoped  ont. 

Ill  addition  to  the  miuea  described,  the  company  owns  a  group  of  mines  near  the 
head  of  Marbhal  Caflon,  aboot  one  mile  south  of  the  Lander-Hill  group,  and  on  the 
south  slope  of  Union  HiU.  The  principal  mines  of  this  ^oup  are  the  Congress  Inde- 
pendent, Wbitlatch  Union  and  Camargo.  The  explorations  on  this  gnmp  are  not  ex- 
tensive. Most  of  the  work  has  been  done  on  the  Whitlatch  Union  and  Camargo.  The 
vein  is  one  of  the  largest  and  most  promising  in  the  district.  It  is  from  1  to  %feet 
thick,  and  has  prodnced  a  large  amount  of  good  ore  near  the  surface,  but,  as  most  of  it 
was  taken  out  before  it  came  into  the  possession  of  the  Manhattan  Company,  I  have 
no  authentic  data  of  the  earlier  workings.  There  have  been  extensive  faults  and  slips 
in  this  great  lode,  and  the  original  owners  lost  it  entirely.  Since  the  Manhattan  Com* 
pany  has  owned  the  property  a  systematic  exploration  of  the  ground  has  been  com- 
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menced.  Darine  the  progrws  of  the  preaeot  work  Beveral  hlocks  or  detached  portions 
of  the  lode  have  heen  foand,  and  261  tone  of  ore  taken  ont,giTing^a  yield  of  | J2,670.23, 
or  ftboQt  $125  per  ton.  There  can  be  no  question  abont  finding  this  lode  below  the 
Borfiue  breaks ;  it  is  only  a  qaestion  of  time  a  id  labor.  It  will  probably  be  found  within 
ft  short  distance  east  of  the  present  workings.  The  character  of  the  ground  and  the 
fonn  of  the  bill  would  seem  to  indicate  that  most  of  the  broken  country  has  been 
paned.  The  unexplored  claims  belonging  to  the  Manhattan  Company  are  too  numer- 
ous to  describe.  A  mijoritv  of  them  are  situated  in  the  rich  sone  of  silver 'bearing 
eooDtry  that  passes  through  the  district.  Most  of  them  are  known  to  contain  good  ore 
in  the  snifiMse  outcrop,  and  are  identical  in  character  with  those  lodes  that  liave  oeen  ex- 
teoMTely  worked,  and  as  there  is  not  a  single  lode  in  the  rich  belt  that  is  known  to  be 
l»nen  of  ore,  it  is  reasonable  to  suppose  that  many  of  them  will  prove  as  good  as  those 
now  being  worked. 

The  reaootion-works  consist  of  a  20-stamp  battery ;  1  rook-breaker ;  1  Stetefeldt 
chloridisittg  furnace ;  8  amalgamating-pans ;  8  settling-pans ;  retort-room  with  smelt- 
ing and  assay  furnaces ;  one  refinine-fumace,  and  lul  the  anpliances  needed  for  the 
proper  handling  of  the  ores.  The  driving-power  consists  oi  four  tubular  boilers,  48 
loebes  diameter,  bv  16  feet  long,  (only  two  used  at  one  time;)  one  engine,  18  inches 
dismeler  of  oylinder,  by  42  incnes  length  of  stroke :  one  machine-shop,  with  lathes, 
(driyen  by  donkey-engine,)  and  complete  set  of  blacksmith's  and  carpenter's  tools. 
The  works  are  complete  in  every  part,  and  capable  of  reducing  20  tons  of  ore  per  day 
of  twenty-four  hours.  There  is  no  mill  in  the  State  that  does  better  work  or  is  Kept  in 
more  eonstant  use. 

The  reduGtioD-works  as  they  now  stand,  including  furnaces,  shops,  storehouses,  of* 
ifeee,  Ac,  have  cost  the  Manhattan  Company  about  |180,000. 

The  hoisting-works  and  pomps  on  the  different  mines  have  cost  as  follows : 

Oregon  hoisting-works |22,800  12 

NcMthStar  hoisting-works 18.876  75 

Mohawk  hoisting-works,  (donkey) 791  05 

Sonth  America  hoisting-works 1,204  58 

Wbitlalch  hoisting-worics,  (donkey,) 758  26 

Iflsbella  hoisting- works 7,000  00 

DoUsrhide  hoisting-works 1,500  00 

Grover  Tunnel  hoisting-works 1,200  00 

Twoextra  donkey-engines,  ready  for  use 1,800  00 

Two  extra  hoiiaontal  engines,  10  by  20  inches  each 1,600  00 

Approximate  total  cost  oi  machinery  and  improvements 237,530  76 

Add  to  this  the  cost  of  mines  and  properties  purdhased  within  the  last 

fiveyeaiB 92,712  93 

Expkvationa  and  dead  work  for  opening  the  mines,  estimated 200,000  00 

Cssh  investment,  exclndve  of  original  pnrehaae 530,243  59 

Hie  present  stock  of  supplies  on  hand  is  as  ibllows: 

Ssltin  stoie-honse $13,848  35 

Qaicksaver 9,700  18 

Fuel,  (wood  and  charooal) 34,292  72 

Tools  and  extra  machiueiy 16,658  29 

General sopplies— steel,  powder,  candles,  oil,  &o 24,622  79 

Mine  and  miU  timbers 1,800  66 

8toble  supplies 2,673  49 

livestooK  and  wagons...^ 3,098  50 

Total  supplies  on  hand  January  1, 1873 106,624  96 


This  lar^  stock  of  supplies  is  necessary  fbr  the  winter  moqths,  but  is  allowed  to 
ran  down  in  the  spring  antf  summer  to  about  one-half  the  above  amount.  This  will 
make  the  average  stock  of  supplies  necessary  for  tiie  eflident  management  of  the  busi- 
nesi  about  975,(w0. 

During  the  yean  t808-W  the  company  had  much  difBcalty  in  proonring  efficient 
labor.  This  was  owing  to  two  canses:  1st.  The  discovery  of  the  White  Pine  and  Pio- 
cbe  mines  drew  off  a  large  portion  of  the  best  miners,  leaving  a  very  indifferent  class 
of  workmen  in  this  district ;  and  2d.  The  veins  being  small  and  the  underground  work 
much  spread  out  and  scattered,  it  was  found  to  be  impossible  to  get  &ithlul,  honest 
work  done.  These  difficulties  appeared  at  one  time  to  be  almost  fatal  to  the  success  of 
the  enterpiiae,  bot  they  were  overcome  bv  a  radical  change  in  the  labor  management. 

This  was  effected  by  the  adoption  of  tne  contract  and  tribute  system  for  alTunder- 
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mnnd  work.  This  obange  conld  not  be  mftde  suddenly  without  a  latge  fidllng  off  in 
the  product  of  the  mines,  out  the  company  contented  it«elf  with  doing  custom- work 
in  their  mil),  and  allowins  the  work  on  its  own  mines  to  lie  comparatively  idle.  The 
miners,  howeyer,  gradual IV  became  reconciled  to  the  change,  and  the  work  of  develop- 
ment and  consequent  yield  of  the  mines  has  steadily  increased  during  the  last  two 
years.  The  present  tribute  system  has  become  established,  and  a  good  supply  of  Corn- 
ish miners  are  now  settled  in  the  distr?ct. 

Manhattan  tnnnd,  (6,000  feet  long.^  It  is  proposed  to  run  an  adit  level  or  drain- 
tunnel  from  the  southwest  base  of  Lander  Hill,  commencing  at  the  month  of  Pony 
Cafiun  below  the  town  of  Austin,  and  drive  it  on  a  line  N.  8^  £.,  magnetic,  to  the 
Oregon  shaft,  a  horizontal  distance  of  5,560  £set,'  and  thence  until  the  North  Star  lode 
is  cut,  making  a  t-otal  length  of  6,000  feet.  At  the  Oregon  shaft  tbe  vertical  depth 
will  be  760  feec  below  the  surface,  and  at  the  intersection  of  the  North  Star  lode  the 
vertical  dep*h  firom  the  surface  will  be  810  feet. 

The  advantages  claimed  for  the  proposed  level  are,  1st,,  the  drainage  of  tbe  rich  belt 
of  ground  to  the  lowest  possible  point ;  2d,  furnishing  a  cheap  line  of  conveyance  for* 
all  ores  extracted  within  reach  of  the  adit ;  3d,  giving  better  ventilation  to  the  mines 
than  can  be  procured  from  the  surface  alone ;  and  4tn,  the  chances  of  making  valua* 
ble  discoveries  of  lodes  that  do  not  crop  to  the  snr£Mse,  or  that  are  not  known  to  be 
rich  at  the  surfiM»,  and  have  not  been  explored  in  depth. 

The  operations  of  the  Pacific  Mining  Company  (limited)  hare  not 
been  very  encouraging.  The  report  of  the  directors  states  that  the 
valae  of  the  bnllion  sold  daring  the  past  year  is  £22,692,  of  which 
£13,430  was  for  ore  milled  with  the  Manhattan  Company,  and  £9,261 
for  bullion  produced  from  the  Mettacom  Mill,  and  from  the  sale  of  ores 
in  Liverpool.  Up  to  October  the  directors  had  the  fullest  hoi)6  of  con- 
tinued remittances,  but  a  letter  then  received  from  Captain  Prideanx 
gave  the  first  intimation  of  a  break  in  the  vein  at  the  400-foot  level 
having  occurred,  and  the  consequent  serious  falling  ofif  in  quantity  and 
quality  of  the  ore.  From  this  date  the  mine  has  been  worked  at  a 
heavy  loss.  The  operations  at  Lander  Hill  have  been  brought  within 
the  narrowest  limits,  and  the  superintendent  will  endeavor  to  meet  the 
monthly  cost  from  the  proceeds  of  the  mine — working  it  upon  the  tribute 
system.  The  company  was  indebted  at  the  end  of  December,  at  Austin, 
£2,344  149. 2d.  To  enable  the  company  to  continue  working,  the  direct- 
ors propose  to  increase  the  capital  by  15,000  shares  of  £1  each,  to  bear 
a  preferential  divivend  of  20  per  cent. 

The  Citizens'  Mill  and  Mettacom  Mill  have  both  worked  only  a  very 
short  time  during  the  year,  and  were  stopped  entirely  during  tiie  latter 
part. 

Eureka  district — ^This  district  has  continued  to  hold  the  poshion  of 
the  foremost  smelting-district  in  the  West.  Extraordinarily  large  de- 
velopments of  lead-ore  have  been  made  in  the  older  mines,  and  quite  a 
number  of  other  mines  have  sprung  into  notice,  which  were  hardly 
known  by  name  last  year. 

The  Eureka  Consolidated  Company  still  takes  the  lead,  as  &r  as  mag- 
nitude of  operations  and  product  of  ^'  base  bullion"  are  concerned;  but 
several  other  companies  have  sent  large  quantities  of  argentiferous  lead 
to  market,  and  among  these  the  Bichmond  Consolidated  (limited)  is  the 
principal  one. 

The  mines  of  the  Eureka  Consolidated  Company  on  Buby  Hill  have 
been  repeatedly  described  in  former  reports,  to  which  I  refer  for  general 
description  of  the  work  heretofore  done  on  them.  In  Augus^  1872, 
when  I  visited  the  mines,  the  company  had  erected  and  put  in  operation 
small  hoisting-works  on  the  Windsail  shaft,  which  connects  with  the 
Lawton  tunneL  From  the  floor  of  the  latter  a  shaft  60  feet  deep  had 
been  sunk,  near  the  east  line  of  the  Sentinel  claim,  which  stood  in  an 
excellent  body  of  ore.  From  the  bottom  of  this  shaft  a  drift  was  being 
driven  west,  which  had  reached  over  100  feet  in  length  and  was  all  the 
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way  in  good  ore,  the  latter  getting  richer  in  wlvet  rs  the  level  progressed 
westward.  DuriDg  the  latter  part  of  the  previous  year  and  the  first 
half  of  the  year  1872  the  ore  mined  by  the  company  and  sent  to  the 
smelting-works  had  nearly  all  come  from  the  east  end  of  fiuby  Hill^ 
partly  from  the  Sentinel  and  partly  from  K  K  ground.  This  ore  was  of 
very  low  grade,  containing  only  about  12  to  15  per  cent,  of  lead,  and 
rarely  over  $30  in  silver  and  gold.  The  consequence  was  that  it  took 
these  9  tons  of  ore  to  produce  1  ton  of  bullion  worth  $260  in  gold  and 
silTer.  But  since  the  drift  running  west  from  the  winze  in  the  tunnel- 
floor  had  advanoed  50  or  60  feet  the  ore  became  much  richer  in  lead  and 
also  in  gold  and  silver.  It  is  remarkable  that  the  contents  of  gold  and 
silver  in  the  bullion  remain  always  about  the  same,  whetherit  take4  tons 
or  9  tons  of  ore  to  produce  1  ton  of  lead.  This  shows  that  there  is  a  cer- 
tain  and  constant  proportion  between  the  contents  of  lead  and  those  of 
gold  and  silver  in  the  ore;  in  other  words,  gold  and  silver  must  both 
be  contained  in  the  lead-ores.  At  the  same  time  it  is  certain  that  an  in- 
creased proportion  of  arseniate  of  iron  in  the  ore  brings  an  inci*ease  of 
gold,  over  and  above  the  usual  proportion,  into  the  lead-bullion  and 
speias. 

The  smelting-worksof  the  Eureka  Consolidated  Company  have  under- 
gone considerable  alteration  since  my  last  report,  their  capacity  having 
been  much  enlarged.  The  shape  of  the  newer  furnaces,  each  of  which  has 
a  capacity  of  50  tons  in  twenty-fbur  hours,  is  also  difterent  from  that 
of  the  older  ones,,  being  now  rectangular.  A  more  detailed  description 
of  the  furnaces  and  their  working  will  be  found  onder  ^  Metallurgy,"  in 
afiother  part  of  this  report  The  official  report  ot  the  Eureka  Consoli- 
dated Company  below  gives  the  details  of  the  company's  business  dur- 
ing the  last  year. 

The  hoisting-works  on  the  Windsail  shaft  were  finished  on  August  19 ; 
those  on  the  Lawton  shaft  on  September  4.  Sinking  has  been  steadily 
carried  on  id  both  shafts,  and  the  ore-body  baa  been  reached  in  both. 
At  the  time  of  the  superintendent's  report,  October  4, 1872,  there  were 
30,000  tons  of  ore  in  sight,  equal  to  a  supply  for  the  smelting-works  for 
a  period  of  six  months.  At  the  same  time  furnace  No.  5,  the  last  of  the 
large  class  of  shaft-furnaces,  was  completed  at  the  company's  reduction- 
works,  which  had  then  a  capacity  of  200  tons  of  ore  per  twenty-four 
hours.  New  shafting  had  been  put  into  the  furnace-building,  to  trans- 
fer the  power  firom  the  engine  to  the  breaker  and  the  five  large  Sturte- 
vant  blowera  A  Knowles  steam-pump  had  also  been  put  up,  which 
commands  the  ooal-pile  and  the  smelter  building. 

The  secretary  of  the  company  makes  the  following  financial  statement 
for  the  year  ending  September  30, 1872 : 


For Mfoamaftoriid, hones,  Ae ti,002  55 

Fombsle  fbr  orerelutfgm on  freiglit 1,273  42 

Forexehaage  oa ^oiB-dralls 3»525  87 

Fur  proc«e£  3,019  tona  bMe  IniUion  lefined,  (indnding  1/430  tons  of  last 

yew's  pcodQct;} 1,159,508  78 

AppraziiitAteTalae  1,981  tens  alielhiing-woikB  and  e»fviil0 641,160  00 

1, 806, 630  81 

DISBinUDDfKSTB. 

ForiinuMwiouiil         ."..... ™nriTrm" "II  11^1™ mill  251,dU2  46 

For  nMhiag  aceoont 6e50,330  M 

ForseoccBlaziMDaBEiiidLA ...••.« ••.••••.•'• 41,S9B  96 
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For  expense  San  Francisoo $11,001  43 

For  interest,  &o  23,125  82 

For  freight,  refining,  dec,  on  bullion 259,101  47 

For  office-fixtnreB 75  00 

For  dividend  No.  6,  paid  stockholders 50,000  00 

For  real  estate  Eareka 1,500  00 

For  hoose  for  nse  of  assayer 1, 200  00 

For  wood-ranch 718  98 

For  mining-property i 2,023  50 

For  bills  payable -.- 25,000  00 

For  book-accoants 682  88 

1, 402, 619  30 
Balance  bullion-receipts  over  disbursements  September  30, 1872 ....        403, 7 1 1  22 

1,801$,  530  52 

BBSOUBGBS  AKD  XX4BIUTIBa. 

Resources: 

A.  M. Ellsworth, superintendent |1|713  98 

Supplies  at  Eureka,  as  per  inventory 5,116  50 

Charcoal  on  hand 150,665  92 

BasebuUion,  1,961  tons 641,160  00 

|796»656  40 

Liabilities : 

Overdrafts $169,327  94 

Drafts  against  bullion-shipments 328,588  85 

Superintendent's  drafts,  not  presented 9,669  10 

Book-accounts  not  due 8,374  72 

Bills  payable 75,000  00 

590,860  61 

Net  resources  September  30, 1872 207,795  79 

796,666  40 

ANNUAL  PRODUCT  AND  BXPENDrTURES. 

Product : 
Base  bullion,  3,570  tons,  of  which  1,589  tons. have  been 

refined,  yielding $606,339  00 

Base  bullion  at  refkning-works  and  m  rauief  6^981  tons 641, 160  00 

11,249,499  60 

Expenditures : 

Construction  and  improvements $54,958  58 

Mine-account,  including  supplies  on  hand 251, 802  46 

Smelting-aeoount,  including  supplies  on  hand 680, 330  26 

General  expense  JBureka * : 41,296  96 

Expense  San  Francisco 11,001  43 

Freight  and  refining  on  bullion 259,101  47 

Inteiest,d^ 23,125  82 

Offloe-flxtnres 75  00 

Real  estate  Eureka 1,500  00 

House  for  assayer 1,200  00 

Wood-ranch 718  96 

Mining-property 2,023  50 

Dividend  to  stockholders 50,000  00 

Bills  payable 1 26,000  00 

Book-accounts 682  88 

^ 1,402,819  3A 

Disbursed  over  annual  product 153,319  74 

m 

OOBT  OV  BXIBAGTINO  OBS8. 

Expense  of  extracting  and  hauling  to  furnaces  32,170  tons  of  an  Is......  $251, 809  46 

Supplies  on  hand  Septembiar  30, 1871 3, 100  00 

254,902  46 
Less  supplies  on  hand,  per  inventory.. ••• 2,627  50 

258,974  96 
Or  $7^  per  ton  delivered  at  fionaoes. 
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COST  OF  S3C£LT1NG  ORES. 


Expense  of  smelting  3,109  tons  of  ore  is $680,330  2G 

Coal  and  snpplieson  hand  September  30, 1871 42,4^5  79 

$722, 756  05 


SQpplies  on  band,  per  in ventory 2,489  00 

Leas  coal  on  hand,  per  inventory 150,665  92 

153, 154  92 

569,601  13 
Or  $18,331  per  ton. 

^  Thiity-one  thonsand  and  sixty-nine  tons  of  ore  reduced  prodnce  3,570  tons  of  bul- 
lion, or  8.42  tons  of  ore  prodnce  1  ton  of  bnllion.  at  a  cost  of  $'i20.43. 
l^ansportation,  refining  charges,  &c..  aggregate,  per  ton,  abont  8«8. 

W.  W.  TRAYLOR,  Secretary. 


J* 


The  Bichmond  Consolidated  Mining  Company  (limited)  has  had  much 
trouble  daring  the  year  on  account  of  the  title  to  the  mine,  as  will  be 
seen  in  the  foUowing  report  of  the  directors,  which  also  gives  a  limited 
review  of  the  company's  bnsiuess : 

The  first  year  of  the  company's  ox>crations  expired  on  the  3l6t  of  Angnst  last,  bnt,  as 
the  aooonnts  were  only  received  on  the  22d  of  October,  it  has  not  beeu  possible  to  pre- 
pare the  balance-sheet  and  statement  of  accounts  earlier.  The  directors  have  on  sev- 
eral occasions  sent  to  the  shareholders  statements  relating  to  the  affairs  of  the  company  ; 
hot  as  these  may  not  have  been  seen  by  many  of  the  present  proprietors,  it  is  deemed 
advisable  to  advert  to  them  shortly.  In  order  to  satisfy  themselves  as  to  the  valne  of 
the  mine,  the  directors,  before  concluding  its  pufichase,  engaged  the  services  of  Pro- 
fesaoiB  Clayton  and  Fisher  to  examine  and  report  to  them  thereon.  Copies  of  these- 
reports,  vrnich  were  most  favorable,  were  sent  to  the '  shareholders.  To  insure  the 
proper  legal  transfer  of  the  property  from  the  vendor,  then  in  Eureka,  the  board  deput- 
ed one  of  the  directors,  Mr.  Streeton,  a  barrister,  to  go  out  to  attend  to  the  completion 
of  the  purchase,  examine  the  property,  and  inquire  into  the  best  mode  of  conducting 
the  business  in  fature.  Copies  of  Mr.  Streeton's  report  were  also  forwarded  to  the 
shareholders.  Within  about  three  weeks  from  the  date  of  the  first  general  meeting, 
which  was  held  on  1st  December,  1871,  the  board  received  intimation  from  the  man- 
ager, by  cable,  that  the  title  of  the  company  to  its  property  was  <lisputed,  and  an 
attempt  had  been  made  to  obtain  possession  of  the  mine  by  force,  which  had  been  snc- 
eessfnlly  resisted.  It  was  extremely  difficult,  at  such  a  distance  from  the  scene  of 
operations,  to  obtain  full  information  of  this  attempt  or  of  the  nature  of  the  case  set 
up  against  the  company ;  the  directors  therefore  cabled  to  the  manager  to  hold  the 
mine  at  aU  hazards  until  they  could  send  out  a  representative  of  the  company.  Mr. 
Corrigan,  a  member  of  the  board,  undertook  to  go  out  to  attend  to  this  matter,  and  be 
was  accompanied  by  the  vendor,  Mr.  English,  who  had  a  short  time  previously  returned 
from  the  mine.  The  fearful  snow-storm  in  January  last  kept  both  those  gentlemen 
prisoners  on  the  railway  for  a  month,  a  most  unfortunate  delay,  which  greatly  increased 
the  cost  of  defending  the  property,  as  it  had  to  be  retained  by  force  during  the  whole 
of  this  time.  The  adjustment  of  these  claims  occupied  a  long  time ;  and  although  the 
local  legal  advisers  were  of  opinion  that  there  was  a  ^ood  ground  of  defense,  they 
advised  that  it  would  be  better,  if  possible,  to  compromise  the  matter,  as  some  of  the 
questions  raised  had  never  been  decided  by  the  American  courts,  and  the  company 
2&ight  be  involved  in  litigation  for  two  or  three  years,  during  which  time  the  working 
of  the  mine  would  be  stopped.  In  the  end  these  claims  were  all  settled  by  purchasing 
the  Tip  Top  mine,  (a  property  adjoining  the  Richmond  mine,)  and  certain  other 
tssnm^  rights,  which  purchase  the  directors  have  no  reason  to  re^et.  The  directors 
desire  to  express  their  thanks  to  their  manager  for  the  energetic  steps  he  took  in 
defending  the  mine,  often  at  the  risk  of  his  own  life,  and  also  to  those  who  acted  under 
him.  During  this  period  of  anxiety  and  suspense  no  profitable  work  was  done  at  the 
mine,  bnt  Mr.  Comgan  and  the  manager  availed  tbeniselves  of  this  opportunity  of 
putting  op  new  suid  more  efilcient  machinery  and  bnildings,  and  of  adding  to  the  efii- 
cieocy  of  the  working  plant  generaUy.  On  the  24th  May  smelting  operations  were- 
reeooimeneed ;  these  continued  very  satisfactory  for  some  time,  the  first  new  60-toa 
fiirDaee  yielding  as  mnch  as  $23,000  in  bullion  the  first  week  in  August ;  the  second 
foniace  of  the  same  dimenaions  did  not,  firom  some  unexplained  cause,,  succeed  so  wclL 
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The  directors,  however,  have  the  pleasure  of  informing  the  ahareholdeiB  thai  the  smelt- 
ing Ib  again  satiafactorji  as  thu  following  results  will  show : 


Bullion 

ToDB  prodnct 

nuoltcd.  in  dolls. 

Week  ending  October  16, 1873 159  7, 100 

Week  ending  October  S3, 1879 140  8. 100 

Week  ending  October  29, 16T2 190  10,  eoo 

Week  ending  November  6.  1872  . .  .300  15, 0  0 

Week  ending  November  14.  1873. .. 340  m  (HW 

Week  ending  November  20,  1 873. .. 336  20, 700 


Ballion 

Tons      product 

smelted,    in  dolls. 

Week  ending  September  4, 1873  . .  .220  12, 000 

Week  ending  September  11, 1873 

Week  ending*September  18, 1873  . .  106  5, 200 

Week  ending  September  35, 1873  . .  176  9, 900 

W(>ek  ending  October  3, 1673 200  9,800 

Week  ending  October  9, 1873 IGO  8, 000 

As  regards  the  grade  of  the  ores,  both  in  the  Richmond  and  Tip  Top  mine,  the  direct- 
ors have  every  reason  to  be  satisfied ;  the  quality  continues  to  improve,  and  by  tbt* 
last  return  it  will  be  seen  that  we  are  now  smelting  ore  of  the  value  of  $60  per  ton. 
The  first  ore  reached  in  the  Tip  Top  mine  was  not  much  above  (40  ore,  but  the  deeper 
the  shafts  go  the  richer  the  ore  becomes.  This  fact  is  of  great  promise  for  the  fatare, 
and  tends  to  prove  the  value  of  this  acquisition  to  the  company's  property.  The  feax 
of  the  supply  of  charcoal  being  monopolized  before  the  winter,  induced  the  manager 
to  make  large  contracts  during  the  summer,  and  on  the  3d  day  of  September  he  reports 
having  in  stock  215,000  bushels ;  this,  with  the  wood  in  stored  and  the  3,000  tons  of  oro 
then  on  the  dumps  ready  for  smelting,  absorbed  £21,750 ;  but,  as  a  consequence,  (Im* 
manager  expects  to  be  able  to  work  the  mine  advantageously  through  the  winter 
mouths.  After  payment  of  the  purchase-money  of  the  mine  and  the  preliminary  ex- 
penses, a  sum  of  £18,000  only  was  left  for  working  capital,  erecting  two  new  furnaces, 
and  all  other  purposes.  It  will  be  seen  by  the  statement  of  accounts  that  the  cost  of 
erecting  the  new  furnaces,  buildings,  engines,  and  machinery  of  the  Tip  Top  mine,  of 
defending  the  Richmond  mine,  amounts  to  £31),921 ;  and  that  the  expenses  of  aceuinu- 
lating  ore  and  charcoal  for  future  use  amounts  to  £21,750 ;  to«;ethor,  £61,761.  Of  tbis 
sum  a  portion  has  been  provided  out  of  profits,  and  the  sum  of  £42,440  has  been  trans- 
mitted from  London  ;  and  in  order  to  send  this  sum  the  directors  have  had  to  cxerci^*' 
their  borrowing  powers  to  the  fufl  extent,  namely,  £25,000.  The  company  h.ivinu' 
been  called  upon  unexpectedly,  as  before  mentioned,  to  incur  heavy  and  uuforeset  n 
expenses  in  defending  the  mine,  the  board  represented  these  circumstances  to  tu>' 
vendor,  and  urged  upou  him  that  the  case  was  one  calling  for  some  consideration  om 
his  part,  and  the  directors  have  much  pleasure  in  stating  that  the  vendor  has  pl:ic«-ii 
at  the  disposal  of  the  board  2,000  fully  paid-up  shares,  which  have  \feen  transferred  :- 
and  are  now  in  the  possession  of  the  directors  for  the  benefit  of  the  shareholders.  <  '■ 
the  24th  October  last  the  manager  wrote  that  a  suit  had  been  entered  by  the  £ur<''v : 

Consolidated  Company,  as  owners  of  the  Lookout  mine,  against  himself  and  the  a 

pany.  asking  for  a  survey  to  be  made  of  our  workings,  and  alleging  that  we  were  nut 
entitled  to  any  ore  which  might  be  under  their  surface-claim,  (technically  known  j.^  ' 
square  location.)    As  Mt.  Corrigan  at  this  date  was  about  to  visit  America  upon  l«i> 
ness  of  his  own,  the  board  tf^ve  him  full  power  to  attend  to  this  matter,  and  at  t 
request  sent  out  a  shareholder  intimately  acquainted  with  the  process  of  smeltinL' 
the  same  time  to  confer  and  advise  with  him.    These  gentlemen  left  Liverpool  on  . 
November.    From  a  letter  since  received  from  Eureka,  the  directors  feel  con  tideut  i' 
the  claim  on  the  part  of  the  Eureka  Company  is  unjust,  aud  one  that  cannot  be  s-  . 
stantiated.    The  accounts  show  a  profit  of  £16,002  19«.  9d.  as  the  result  of  workitiu' » i 
mine  during  the  year.    Six  thousand  four  hundred  pounds  of  this  amount  was  <Ji\ 
among  the  shareholders  in  April  last,  when  the  directors  declared  a  dividend  of  A^ 
share.    The  remainder,  £9,602  19«.  9d.,  will  be  available  for  dividend  if  the  sbai  * 
ers  so  desire.     As  the  directors  expect  to  bo  able  henceforth  to  pay  dividends  ([nai ' 
it  is  proposed  at  the  meeting  to  ask  the  shareholders  to  authorize  the  direct oi^. 
time  to  time,  to  declare  dividends  of  such  amounts  as  they  may  think  fit. 

The  case  alluded  to  in  the  latter  part  of  the  report  has  not  yet  ' 
decided  by  the  courts. 

Furnace  No.  2,  which  is  mentioned  in  the  report  as  not  giving 
faction,  was  in  the  course  of  construction  when  I  visited  the  woi  I 
the  summer.    It  had  the  form  of  an  inverted  pyramid,  all  tlio 
inclining  equally  toward  the  hearth.    With  this  exception  the  wo; 
the  Richmond  Company  are  constructed  in  the  very  best  and  mostei.. 
manner,  though  a  good  deal  of  money  has  evidently  been  expenui 
the  sake  of  appearances.    The  company^s    smelting  ope^atiul^ 
further  described  in  another  part  of  this  report  under  "  Metallni  ^., 

During  the  calendar  year  1872,  the  company's  works  have  pnn. 


t>  I 


coxDiTiox  or  1!:::  : 

according  to  data  fdrnisb^a  z^  •: 
Mr.  0;  H.  Hahu,  who  kinu- \  i:  — 


First  qnarter... 
^coDd  quarter 
Tbird  quarter.. 
Fourth  quarter. 


The  Ruby  Consolidated  Coil  . 
which  owns  fifteen  iniuiu;^  vi..  . 
important  of  these  aie  liu-  x 
cauoDS  at  the  head  of  ^ew  i «  . 
town  of  Eareka.    The  coin: 
niog  north  and  south,  and  uij. 
rocks  nearly  at  right  anjiie;!.,  i 
north.    There  are  several  iijt 
the  latter  having  a  dip  oi  a  >  • 
depth  of  60  to  70  feet.     lU-v-  : 
third  incline,  which  is  iuieii'i* 
b^low  the  outcrop  of  the  noa.- 
wall    It  will  strike  the  n  <;.:. 
steeper  than  near  tiie  sun.. 
OQght  to  be  as  a  working  m... 
depth,  leaving  the  latter  aii- 
the  deeper  the  incline  bee*-, 
thus  necessitating  lou^<  i  ^ 
gained  in  depth.    The  cuii *- 
the  working  incline  above  i 
easily  determined  b^-  sui  n  • , 
have  struck  the  veiu  wIk^p 
striking  the  vein,  could  h.. 
its  whole  depth  and  for  t;i« 
salt    Where  exfioi^d,  lii* 
some  parts  with  very  soIij.  ■ 
and  nodules  of  galena,  v 
ginoas  carbonates.    TLt 
in  the  limestone,  while  tl" 
tains  12  to  16  per  cent-  * 
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none  in  any  direction  outside  of  the  shaft.  These  pipes  are  evidently 
cavities  formed  in  the  limestone  by  water.  This  appears  from  the  fact  tbnt 
they  all  cccnr  immediately  at  or  near  the  contact  with  the  shales,  whitli 
are  impervious  to  water,  and  which  would  therefore  arrest  the  water 
running  towards  them  in  the  limestone  above. 

The  ore  from  the  Lord  Byron  and  the  Valentine  assays  from  $40  to 
$50  in  gold  and  silver,  and  contains  little  lead.  In  some  of  these  pipes 
occurs  a  mineral  very  much  resembling  stetefeldtite,  which  is  rich  in 
silver. 

The  Eldorado,  also  belonging  to  the  Ruby  Consolidated  Company,  is 
situated  on  the  western  slope  of  Prospect  Mountain.  A  number  of 
shallow  shafts  have  been  sunk  here  immediately  below  the  summit  of 
the  mountain.  These  disclose  a  thin  layer  of  very  rich  ocherous  ore 
lying  between  the  solid  rock  and  the  surface  detritus  and  soil.  The 
streak  follows  the  slope  of  the  mountain,  and  is  evidently  the  dislocat4?(l 
eroppiugs  of  a  vein  above.  This  seems  to  have  been  found  at  last  ou 
the  very  top  of  the  mountain,  where  a  narrow  crevice,  filled  with  tlie 
same  kind  of  ore,  has  been  sunk  upon  with  a  shaft,  which  was  some  4(i 
feet  deep  in  August.  The  vein  runs  east  and  west,  crossing  the  rid^e, 
and  dips  steeply  south.  It  is  not  over  8  or  9  inches  thick,  but  the  ore 
assays  from  $80  to  $400  in  gold  and  silver,  and  15  to  20  per  cent,  of 
lead.    This  ore  is  the  richest  so  far  discovered  in  the  district. 

The  Bullwhacker,  another  of  the  Ruby  Consolidated  Company's  mines, 
lies  a  considerable  distance  away  from  those  described  heretotiore  in  the 
northernmost  spur  of  the  foot-hills  of  Prospect  Mountain,  close  to  the 
plain  below.  It  occurs  in  a  stratum  of  shale  running  across  the  ridge 
from  west  to  east,  and  which  is  itself  crossed  lower  down  towards  the 
plain  by  a  dike  of  rhyolite.  The  Bullwhacker  is  not  a  vein,  but  a  series 
of  pockets  in  a  zone  running  east  and  west ;  all  the  ore-bodies  dippi?)^ 
at  varying  angles  easterly  and  southerly.  The  shale  around  and  be- 
tween the  pockets  is  considerably  altered,  being  replaced,  in  many 
cases,  by  a  yellowish- white  clay  with  many  "  slicken-sides."  The  ore  of 
the  Bullwhacker  is  carbonate  of  lead  in  a  talcose  and  calcareous  ganguo ; 
in  the  carbonates  occur  very  large  bodies  of  galena,  probably  larjjor 
than  in  any  other  mine  in  Eureka,  The  contents  of  the  ore  in  lead  vary 
from  35  to  62  per  cent.,  and  in  silver  from  $13  to  $oO  per  ton.  The 
deepest  shaft  is  240  feet  down.  Several  drifts  run  from  this  shaft  at 
different  depths,  which  all  show  more  or  less  ore.  The  ore  exposed  in 
the  upper  work's  is  mostly  carbonate,  while  in  the  lowest  drift,  185  feet 
in  length,  considerable  galena  is  standing. 

The  Ruby  Consolidated  Company  has  erected  smelting-works  in  the 
southern  part  of  the  town  of  Eureka,  opposite  the  Richmond  works. 
It  was  the  intention  of  the  superintendent,  Mr.  L.  N.  Dougherty,  to 
build  two  furnaces,  but  the  lateness  of  the  season  permitted  only  the 
completion  of  one.  It  is  a  40-ton  furnace,  similar  in  shape  to  the  new 
ones  of  the  Eureka  Consolidated,  but  smaller.  Mr.  O.  H.  Hahn,  a 
metallurgist  frequently  mentioned  in  my  former  reports,  has  been  en- 
gaged by  the  company  to  superintend  the  smelting-works.  I  am  in- 
debted to  him  for  the  following  facts :  The  furnace  was  blown  in  on  No- 
vember 15,  and,  from  that  time  to  December  31, 1872,  the  following  ore 
was  smelted : 

354. 7  tons  from  Bullwhacker  mine ;  gangue  calcareous  and  talcose ; 

contents  from  $13  to  $50  silver,  and  from  35  to  62  per  cent. 

of  lead. 
438. 3  tons  from  Dunderberg ;  gangue  calcareous;  contents  from  $40 

to  $60  gold  and  silver,  and  14  per  cent.  lead. 


CONDITION   OF  MINING   INDUSTRY — NEVADA.  149 

228. 3  tons  from  Eldorado ;  gangue  quartzose  j  contents,  $200  silver, 

and  17  per  cent.  lead. 
130. 3  tons  mixed  ore  from  the  crnsber ;  gangue  quartz,  clay,  and 

lime ;  contents,  $40  silver,  and  about  12  per  cent.  lead. 
58. 2  tons  from  Valentine ;  gangrie  calcareous ;  contents,  $40  silver, 

•         and  5  per  cent.  lead. 

1, 209. 8  tons  of  ore.    This  ore  was  fluxed  with — 

1.  Ferruginous  poor  ores  (bought)  from  the  Marcellina  and  K  K,  con- 
taining from  $13  to  $24  in  silver  and  gold  ;  quantity  not  given. 

2.  Slags  from  the  Eichmond  and  the  Phenix  Works,  on  account  of 
tbeir  contents  of  iron  and  silica,  respectively  ;  quantity  418^  J^^  tons. 

Theamountofcharcoalusedduringtheabove  time  was,  iucluUiug  waste, 
71,o^i  bnshels,  averaging  59  bushels  to  the  ton  of  ore,  (not  counting' 
Marcellina  and  K  K  ore.)  This  is  much  more  than  is  generally  used  at 
Eureka  smelting- works,  but  it  is  seen,  from  the  above  description  of 
tbe  ores,  that  they  require  a  great  quantity  of  fluxing  materials,  their 
contents  of  lead  and  iron  being  very  small.  The  pressure  of  the  blast 
was  kept  at  1^  inches  mercury. 

The  product  was  5,006  bars  of  lead,  containing,  on  an  average,  140.39 
onnces,  worth  $181.52  silver;  3.45  ounces,  worth  $71.37  gold;  total, 
$252.89  silver  and  gold,  per  ton  of  2,000  pounds.  Total  weight  of  the 
bars,  449,637  lbs.,  equal  to  224^^^  tons ;  total  silver  and  gold  value, 
$50,856.31. 

The  highest  production  per  twenty- four  hours  during  the  campaign  up 
to  the  last  of  December  was  9^g-  pounds.  There  have  been  no  stop- 
pages whatever  since  tlie  15th  ot  Kovember,  and  the  furnace  promises 
to  ran  a  campaign  of  three  months  at  least.  The  average  amount  of 
ore  smelted  in  twenty-four  hours  may  be  set  down  as  35  tons. 

From  a  letter  of  Mr.  Hahn,  dated  as  late  as  January  20, 1873, 1  ex- 
tract the  following  additional  informatiop  : 

A  normal  charge  of  the  furnace  is  composed  of — 

Ore  from  the  Bullwbacker 42. 00  • 

Ore  from  the  Dunderberg 30.  70 

Ore  from  the  Mdorado 6. 00 

Ore  from  the  Valentine 15. 30 

100.00 

Ore  from  the  K  E  and  Marcellina 63. 02 

Slag,  rich  in  iron 26. 06 

89. 08 


189. 08 

Thecbarge  varies,  of  conrse,  according  to  the  quantities  of  ore  on  hand 
from  the  different  mines,  and  according  to  the  changes  in  the  gangue; 
the  quantity  added  of  K  K  ore  depends  more  or  less  on  its  moisture 
and  its  contents  of  lime.  The  Dunderberg  pre,  for  instance,  is  some- 
times rich  in  oxide  of  iron,  and  then  again  very  calcareous ;  the  Bull- 
whacker  ore  is  sometimes  talcose  and  argillaceous,  sometimes  calcareous, 
and  often  contains  an  extraordinarily  large  amount  of  galena,  in  which 
latter  case  a  larger  percentage  of « ferruginous  K  K  ore  must  of  course 
be  added.  The  K  K  ore  contains  from  10  to  16  per  cent,  of  moisture, 
while  the  company's  own  ores  do  not  contain  over  7  per  cent,  on  an 
average.  Sometimes  it  happens  that  none  of  the  ore  nsed  for  fluxing 
pmposes  is  on  hand,  and  in  that  case  up  to  75  per  cent,  of  slag  must  be 
added  to  tbe  charge.  But,  in  spite  of  this,  the  resulting  slag  is  in  that 
case  stiff  and  evidently  too  highly  saturated  with  lime,  so  that  it  runs 
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*  badly,  and  accretions  are  formed  on  the  tuyeres.  In  this  latter  ease, 
about  50  bushels  of  charcoal  are  consumed  per  tpn  of  ore,  while  the 
average  consumption  of  coal  up  to  the  18th  of  January,  1873,  had  been 
44.2  bushels  per  ton  of  ore,  2,261.1  tons  having  been  smelted  with  99,958 
bushels  of  coal.    This  figure  includes  the  waste. 

It  is  seen  from  these  figures  that  the  consumption  of  charcoal,  per  ton 
of  ore,  stood  much  more  favorably  on  the  18th  of  January  than  it  bad 
stood  on  the  last  of  December,  the  cause  being,  probably,  that  the 
furnace  had  reached  between  those  dates  its  maximum  of  efi'ectiveness. 

The  greatest  quantity  of  ore  smelted  in  twenty-four  hours  was  44!l 
tons  ;  the  highest  production  (January  6)  was  21,350  pounds  of  lead, 
which  contained  $171  in  gold  and  silver.  The  matte,  or  rather  speiss, 
contained,  in  the  first  part  of  the  campaign,  when  $400  bullion  was  pro 
duced,  $40,  the  dust,  $87 ;  later  the  matte  contained  $23,  and  the  dust 
$33  in  gold  and  silver,  and  18.5  per  cent,  of  lead.  There  is  a  higher 
value  of  gold  in  the  speiss  than  of  silver,  the  reason  being  the  greater 
affinity  of  the  former  for  arsenic.  The  slag  contains  no  gold  and  silver, 
except  when  particles  of  speiss  are  mechanically  mixed  with  it.  The 
•  l)ercentage  of  gold  and  silver  saved  directly  in  the  lead  has  been  85.2 
per  cent,  of  that  contained  in  the  ore,  (moisture  not  deducted,)  and  of  the 
lead  96  per  cent.*  The  latter  figure  is,  however,  in  reality,  too  high,  as 
before  January  1  the  lead  contained  in  the  fluxes,  especially  the  ferrii- 
guions  K  K  ore,  was  not  determined  and  (bunted  in.  Thetotal  cost  of 
smelting  one  ton  of  ore  was,  up  to  the  date  above  mentioned,  $20.60. 

The  Silver  West  Consolidated  is  a  new  company,  which  has  built  a 
furnace,  opposite  the  Richmond  Company's  works,  to  smelt  the  ores 
from  the  Silver  West  mine  and  the  Excelsior. 

The  Silver  West  mine  is  located  a  short  distance  below  and  west  of 
the  BuUwhacker  heretofore  mentioned.  It  is  a  contact  deposit  between 
rhyolite  and  limestone,  which  is  opened  by  two  shafts  about  60  feet 
apart.  The  deposit  was,  in  the  summer  of  1872,  explored  for  a  distance 
of  80  feet  along  the  strike  and  45  feet  in  depth.  Here  the  mine  pinched 
sfiddenly,  and  although  the  shaft  was  sunk,  following  a  clay  seam,  which 
had  been  on  the  foot-wall  above,  for  a  further  depth  of  165  feet,  then^ 
was  no  more  ore  discovered.  There  are  no  drifts  below  45  feet  from  the 
surface.  About  1,000  tons  of  ore  had  been  taken  from  the  mine  at  the 
time  above  mentioned,  and  not  over  400  tons  were  in  sight. 

The  Excelsior  is  situated  at  the  head  of  New  York  Caiion.  in  lime- 
stone. In  sinking  a  shaft  of  100  feet  in  depth,  500  tons  of  ore  had  l)een 
taken  out,  and  at  the  bottom  of  the  shaft  the  deposit  was  22  fe^t  thick. 
It  dips  into  the  hill  at  an  angle  of  about  40^.  The  ore  taken  out  was 
very  quartzose,  containing  only  3  per  cent,  of  lead,  but  $60  per  ton  of 
gold  and  silver,  the  value  of  the  gold  in  the  ton  being  about  $10.  lu 
the  bottom  of  the  shaft  the  ore  assayed  22  per  cent,  of  lead  and  $46  iu 
precious  metals.  The  deposit  has  been  fqllowed  in  the  direction  of  its 
length  for  56  feet,  the  drift  being  entirely  in  ore. 

The  furnace  of  the  company  is  a  rectangular  one,  somewhat  similar 
to  No.  1  of  the  Eureka  Consolidated,  but  having  much  higher  and 
steeper  boshes.  The  inside  dimensions  in  the  level  of  the  tuyeres  ai^, 
depth,  50  inches ;  width,  28  inches ;  boshes,  4  feet  high,  bringing  about 
an  enlargement  of  the  furnace  in  its  upper  part  of  2  feet  in  depth  and 
3  feet  6  inches  in  width.  The  total  height  above  the  tuyeres,  of  which 
there  are  ten  of  2|  inches  diameter,  is  10  feet. 

When  I  visited  the  furnace  it  had  ouly  been  running  three  days^  but 
already  on  the  second  day  47^  tons  of  ore  were  smelted.  The  charge 
was  then : 
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Charcoal,  10  scoops,  equal  to  3  bushels ;  Silver  West  ore,J.4sbovels,  at 
15  ]>oands,  equal  to^lO  pounds ;  ferruginous  ore  from  Sentinel,  C  shovels, 
at  15  pounds,  equal  to  90  pounds ;  total,  300  pounds ;  slags  2  to  3  shovels. 

Six  tons  of  ore  made  one  ton  of  base  bullion. 

The  Phenix  Company's  Adams  &  Farron  mine  has  been  provided  with 
very  good  hoisting- works,  which  are  put  up  over  the  new  shaft  There 
is  a  40-horse  power  engine  and  two  reels  independent  of  eaeh  other,  the 
power  being  imparted  by  friction.  The  Adams  &  Farron  lies  east  of  the 
Eareka  Consolidated  Company's  mines,  the  K  K  and  Mareellina  being 
intermedia t<^  claims.  The  new  shaft  was  started  80  feet  northeast  of  the 
qnartzite  in  the  limestone,  and  being  perpendicular  it  struck  the  former 
at  a  depth  of  300  feet  At  this  depth  a  drift  of  320  feet  in  length  was 
nin  to  the  north,  which  struck  the  ore  first  210  feet  from  the  point  of 
starting.  The  ore  is  here  of  very  poor  quality.  There  was  also  some 
ore  found  in  the  200-foot  level.  The  deposit  is  very  irregular.  There 
appears  to  be  a  main  channel  running  north,  from  which  wings  start 
8iJeways,  continuing  ore-bearing  for  50  to  80  feet  in  length,  and  then 
cutting  off  abruptly.  In  the  main  channel  there  is,  on  the  contrary,  al- 
ways some  connection  between  successive  ore-bodies,  though  it  be  only- 
a  seam  of  ferruginous  material.  The  shaft  was,  at  the  time  of  my  visit, 
400  feet  deep,  and  stood  in  its  lower  part  in  quartzite.  In  this  rock 
small  nests  of  ore  were  occasionally  found,  which  assayed  from  $4:  to  $30 
iu  silver  and  gold,  but  no  large  bodies  have  been  met  with.  In  the 
levels  above  about  1,500  tons  of  ore,  containing  from  $30  to  $35  in  gold 
anil  silver,  were  in  sight,  but  by  far  the  larger  quantity  of  the  ore  ex- 
pased  was  very  poor,  containing  only  7  per  cent  of  lead  and  $10  to  $18 
ID  gold  and  silver.  ' 

The  smelting-works  of  this  company  have  been  moved  from  their 
former  site  higher,  up  the  hill  and  back  from  the  road,  in  order  to  gain  a 
better  and  larger  slag-dump.  They  have  been  running  very  irregularly 
both  before  and  since  the  rebuilding. 

A  new  company,  the  Eureka  Mining  and  Smelting  Company,  has  been 
formed  in  San  Francisco,  which  is  based  on  what  was  formerly  the  prop- 
erty of  the  Buttercup  Company  of  New  York.  There  are  several  valu- 
able mines  among  those  belonging  to  this  company,  but  the  smelting- 
works  are  almost  without  value,  as  far  as  the  furnaces  proper  are 
concerned. 

The  K  K,  Mareellina,  and  several  other  claims  adjoining  these  mines 
have  also  been  acquired  by  a  San  Francisco  corporation.  The  tirst 
naniefl  of  these  mines  is  well  opened  from  the  underground  workings  of 
the  Sentinel,  and  shows  an  enormous  body  of  ore,  which  is,  however, 
not  rich.  It  has  so  far  been  found  that  the  large  ore-body  in  lluby  Hill, 
on  which  this  claim,  those  of  the  Eureka  Consolidated  and  the  Richmond 
Consolidated  Companies  are  located,  carries  rich  ores  toward  the  west 
and  much  poorer  ones  towacd  the  east 

A  number  of  other  companies,  the  principal  ones  of  which  are  the  Star 
Consolidated  and  the  Lemon,  have  worked  mines,  yielding  kmalgamat- 
ing-ores  during  the  year,  but  no  great  results  have  been  attained.  The 
Lemon  Company's  mill  has  run  very  irregularjy  and  not  successfully ; 
principally,  I  think,  on  account  of  the  ineifectiveness  of  the  White 
roasting-furnace  attached  to  the  mill.  This  is  a  badly-planned  imitation 
of  the  Biiickner  cylinder,  long,  and  of  small  diameter,  which  has  not 
l^iyen  satisfaction  as  a  roasting-apparatus.  Especially  the  gold  con- 
tained in  the  ores  had,  up  to  August,  defied  all  attempts  at  successful 
extraction,  and  of  the  silver  only  a  part  .had  been  obtained. 
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The  production  of  the  Eareka  works,  daring  1872,  was  as  follows : 


CompaDy. 

Tons  lead. 

Gross    vslae 
Ag,  Au,  Pb.* 

Enrejia  Consolidated  CotDoan v  .............. ...... 

4, 312. 5 
1,4:^.5 
443t 
241. 192 
224.8 
120.05 

Silver  bars 

Silver  bars,  (esti- 
mated.)   

SI,  617, 137  50 

HichmoDd  CoDsolidatcid  ComDaiiv .................. 

453,678  99 

Pbenix  SmeltiDg  aud  Mining  Company 

Silver  West  Consolidated  Mining  Company  ..'. 

liubv  Consolidated  Mininsr  Comnauv  .............. 

166,  i:«  55 
92, 032  10 
81,584  31 

K  K  Consolidated  Mining  Company 

Pinto  Silver  Minincr  Comnauv 

39,616  50 
19,»00  00 

Lemon  Mill  and  Miniuir  Company  ,._..--.,,,,_, ,-.^. 

25,000  00 

6, 780. 042 

2, 495. 032  95 

Grade  of  oro. 

Tons. 

Grade  of  ore. 

$50 

September  14 

34 

n 

60 

October  5 

64 

65 

61 

October  12 

83 

69 

64 

October  19 

84 

76 

64 

October  26 

70 

77 

73 

.  November  2 

62 

76 

74 

November  9 

63 

79 

70 

November  16  . . . : . 

63 

70 

70 

November  23 

64 

60 

70      . 

Mineral  Hill  district, — ^The  nnfortanate  collapse  of  the  English  com- 
pany  during  the  summer  has  practically  ruined  this  district,  at  least  for 
the  present.  The  mineral-deposits,  ui>on  which  the  mines  of  this  com- 
pany are  located,  are  shown  by  developments  to  be  of  very  small  ex- 
tent in  depth,  and  are  nearly  all  worked  out  The  country-rock  is  a 
stratified  limestone,  about  160  feet  thick,  which  overlies  clay-slates,  and 
the  deposits  occurring  in  the  top-rock  do  not  continue  in  the  shales. 
Besides  this  the  value  of  the  ore  has  always  been  very  fluctnatiug. 
This  is  especially  shown  in  the  following  report  on  the  ores,  taken  oat 
weekly,  from  July  6  to  November  23, 1872 : 

Tods. 

July  6 20 

July  13 20 

July  20 20 

July27 17 

August  3 22 

August  10 21 

August  17 22 

August  24 24 

AngU8t31 30 

September  7 31 

It  has  been  rumored  thjit  the  company  would  try  to  find  the  meand  of 
carrying  on  explorations  in  new  ground,  in  order  to  i)ossibly  save  in  this 
way  the  very  large  amount  of  money  invested ;  but  I  am  unable  to  learn 
whether  these  plans  will  be  carried  out. 

The  nature  of  the  mineral-deposits  and  of  the  work  done  on  them  is 
well  shown  in  the  following  report  of  Captain  Hoskins,  made  to  the  com- 
l)any  in  July,  1872 : 

In  handing  you  my  report  tfu  these  mines,  I  am  sorry  that  it  does  not  fall  to  my  lot  to 
notice  any  decided  improvement  in  them,  although  we  have  maiut^ined  our  weekly 
results,  and  increased  them  to  40  tons  per  week,  still,  in  the  main  tunnels  and  other 
points  whore  a  discovery  would  be  of  immense  value,  our  efiforts,  so  far,  have  been  un- 
availing to  meet  with  a  continuation  of  the  rich  surface-deposits.  Qneen  Tunnel :  This 
tunnel  is  extended  south,  a  distance  of  480  feet  parallel  witb  the  ridge  of  the  hill,  and 
right  under  the  main  ore-deposits,  and  is  now  communicated  to  the  shaft  sunk  from  tbo 
center  of  the  giant  ore-chamber;  in  all  this  distance  (after  the  first  120  feet)  no  trace  of 
ore  has  been  seen,  the  rock  being  hard,  compact  limestone,  crossed  in  many  points  by 
fissures,  which  show  plainly  the  action  of  the  water  by  the  carbonate  of  lime  orystal- 

*  Value  of  lead  assumed  at  $110  per  ton. 

t  Number  of  tons  estimated.  Only  the  actual  proceeds  in  coin  were  furnished  by  the 
company. 
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•  * 

liz<)d  on  the  walls,  \vitboat  trace  of  mineral.  We  shall  extend  this  tnnnel  south  as  far 
as  the  120-foot  level  from  tbe  deep  shaft,  and  thus  be  able  t4>  work  here  to  a  good  ad- 
yuDta;^,  which  we  have  been  unable  to  do  this  summer  on  account  of  tbe  bad  air.  This 
tuuuel  is  also  communicated  to  the  Troy  incline  shaft,  and  thus  we  have  every  thin  ji;  in 
gooii  working  order  for  bringing  aU  th^ore  and  waste  to  one  ore-sorting  hous3,  which 
will  be  of  great  advantage  during  the  stormy  months.  There  is  a  chute  put  in  the 
prospeeting-shaft,  and  thus  throws  down  all  the  ore  from  the  Rim  Rock  and  Giant,  and 
paases  it  by  car  through  the  tunnel.  Taylor  Tnnnel :  Tbis  tunnel  is  being  extended  east 
by  Bis  men,  and  is  now  in  over  229  feet ;  the  ground  has  been  generally  hard,  but  in  the 
hst20  feet  we  have  struck  several  ^^vughs,"  or  small  cavities,  and  the  rock  is  much 
mixed  with  spar,  and  altogether  any  change  is  hopeful,  and  further  eztensiou  in  the 
hill  may  prove  something  good.  Yallejo*:  Our  workings  in  tbis  mine  are  conBned  to 
taking  oat  the  ore  on  the  sides  and  roof  of  the  chamber,  which  give  about  2  tous  of 
$75  ore  per  week.  Giant :  The  prospecting-shaft  is  sunk  72  feet  below  ore-chamber,  and 
communicated  to  the  Queen  Tunnel,  but  without  the  discovery  of  mineral ;  this  shaft 
being  made  into  a  chute  for  ore,  we  shall  not  be  able  to  sink  it  again  for  a  short  time. 
There  is  very  little  ore  standing  anywhere  in  this  mine.  ^Rim  Rock:  So  soon  as  the 
large  accumolation  of  ore  was  hoisted  from  the  Giant  ore-chamber,  we  recommenced 
TTorking  this  mine,  and  the  quartz  proved  much  better  than  we  anticipated,  and  the 
six  men  are  now  breaking  30  tons  of  $70  ore  per  week,  and  with  a  chance  of  its  con- 
tinaance  for  some  time.  The  120-foot  level  is  extended  under  it  without  ore,  but  the 
only  way  itk  these  limestone  deposits  is  to  sink  on  the  ore  until  it  gives  out.  Mary 
Aon :  The  air  was  so  bad  in  60-foot  shaft  that  we  could  not  possibly  work  it,  and  the 
men  were  put  to  strip  down  the  west  side  of  the  ore-chamber,  which  pays  well  to  do. 
So  soon  as  the  winter  sets  in  we  shall  drive  the  levet  east  from  the  bottom  of  the  shaft. 
Great  Bepnblic :  We  have  sunk  about  6  feet  for  another  stope,  and  shall  carry  it  over 
thf<  bottom  of  the  ore-chamber ;  at  present  it  shows  but  little  ore,  but  hope  it  may  im- 
prove as  we  progress  forward.  The  Troy  and  Star  mines  with  thd  Champion  show 
nothing  worthy  of  remark,  all  the  ore  having  been  nearly  taken  out  of  them.  The 
location  belonging  to  the  Manhattan  company  close  by  the  Queen  Tunnel  is  at  present 
worthlees ;  there  is  a  deposit  of  carbonate  of  lead  with  a  little  silver,  and  I  see  no  reason 
vby  this  deposit  (even  if  it  contained  silver)  should  continue  deeper  than  the  many 
other  richer  deposits  on  the  hill.  The  shaft  is  sunk  about  20  feet,  and  has  gone  through 
the  deposit  and  is  now  in  limestone ;  but  sis  soon  as  wo  can  lease  it,  two  men  will  be 
put  there  and  prospect  it  thoroughly.  We  have  sixty  men  employed  in  the  mines,  at  $4 
per  day,  and  have  raised  during  the  five  months  to  the  end  of  August  589  tous  of  ora 
of  an  estimated  grade  of  $71  per  ton  at  a  mine's  cost,  including  stores,  and  prospect- 
iDg  of  ^35,129.  The  cost  of  prospecting  in  dead-ground  during  tOe  same  i>eriod  was 
^1^^,084,  a  large  amount  to  come  out  of  our  very  much  reduced  ore-returns.  On  the 
question  of  what  is  best  to  be  done  in  the  future,  my  only  lecommendation  is  to  keep 
on  tbe  Taylor  tnnnel  as  fast  as  possible,  with  the  hope  of  meeting  in  depth  with  a 
channel  of  groand  more  favorable  for  mineral  than  that  nearer  the  surface.  Nothing  hav- 
ing be^n  done  in  tbe  district  deep,  we  have  no  guide  to  give  us  an  idea  as  to  what  the 
probabilities  may  be  of  striking  ore,  but  I  am  sorry  to  say  that,  after  a  carefal  examin- 
ation of  the  hill  for  many  months,  I  cannot  see  that  there  is  much  chance  of  meeting 
ore  in  depth.  The  deposit  on  suiface  was  evidently  formed  by  water  from  the  top, 
and  has  no  connection  whatever  with  the  interior  of  the  hill. 

HUMBOLDT  COUNTY. 

I  am  indebted  for  the  principal  report  on  this  county  to  D.  Yan 
JaiDep,  M.  E.,  of  Unionville,  an  eminent  anthority. 

Mining-operations  in  the  county,  during  the  year,  have  been  prosper- 
ous in  some  district^  while  in  others  they  have  been  on  the  decline. 

Buena  Vista  district. — ^The  leading  mine,  the  Arizona,  has  been  steadily 
worked  throughout  the  year,  under  the  direction  ol*  the  superintendent, 
J.  C.  Fall,  of  Cnionville.  From  60  to  90  men  have  been  employed  in 
themine,  summer  and  winter.  The  western  portion,  called  sometimes 
the  Fall  ledge,  has  been  mostly  stoped  out  above  the  main  tunnel  and  along 
the  slide  traversing  the  tunnel  at  about  1,100  feet  from  the  intersection 
of  the  two  ledges,  (at  the  turntable,)  except  from  300  to  400  feet  front, 
next  to  the  surface.  That  is,  the  slide  running  in  a  southeast  course 
aud  the  ledge  a  little  west  of  south,  it  traverses  the  ledge  in  the  main 
tuuiiel  at  alK>ut  1,100  feet  from  the  turn-table,  while  it  is  over  that  dis- 
tance from  the  tunnel,  at  the  turn-table ;  so  that  the  tunnel,  the  outcrop, 
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first  crnshed  by  Dodge's  crushers,  and  pulverized  in  a  revolving  cylin- 
der, with  balls  of  iron  or  pieces  of  quartz.  The  amount  of  rock  put 
through  this  machinery,  in  a  fit  state  for  amalgamation,  was  veiy 
small,  and  a  change  was  made,  trip-hammers  replacing  Dodge's  crush- 
ers. The  trip-hammers  could  not  be  kept  in  order  on  account  of  their 
velocity,  and  finally  a  5-8tamp  California  battery  was  erected.  This 
was  run  for  a  few  months.  The  heavy  expenses  incurred  ran  the  company 
in  debt,  and  it  had  to  stop  operations.  The  rock  worked  by  the  mill 
yielded  at  different  times  $28  per  ton  and  $15  per  ton,  mostly  gold. 

The  Gem  and  the  Empire  mines  have  been  prospected  during  three 
to  four  mouths  of  the  year.  Some  shipping-ore  was  taken  out  of  both 
mines,  and  they  were  again  abandoned.  The  Tallulah  mine  was  also 
worked  by  a  small  force  for  several  months,  prospecting  the  ground. 

Central  district — ^The  Marietta  mine  was  worked  during  most  of  the 
year  by  a  small  force  of  men,  the  present  owners.  An  incline  about 
200  feet  deep  has  been  sunk  on  the  ledge,  and  drifts  at  two  differeut 
depths  run  on  the  ledge  to  prospect  the  mine.  Some  rock  from  tbis 
mine  was  reduced  by  the  Winnemucca  Mill,  and  gave  satisfaction  to 
the  owners,  yielding  net  above  transportation  and  milling  $172  per 
ton.    The  bullion  bears  a  considerable  percentage  of  gold. 

The  Teamsters'  ledge  has  been  also  worked  by  a  small  force,  and  a 
few  tons  of  ore  were  tried  at  a  mill  erected  in  the  district  during  tlie 
year.  The  yield  of  the  ore  has  thus  far  met  the  expenses  of  the  mine. 
This  ledge  also  yields  a  good  per  cent,  of  gold.  Some  tons  of  ore 
worked  at  Winnemucca  Mill  yielded  $225  per  ton  for  first-class  and 
$72  for  second-class  ore.  The  mill  put  up  in  Unionville  in  1869  for  re- 
ducing the  ore  of  the  National  ledge  between  th^lower  and  upper  towns, 
was  bought  by  some  of  the  owners  of  the  Teamsters'  ledge  and  erected 
in  Central  district,  with  some  additional  machinery.  It  has  four  stamps 
and  one  pan. 

Relief  district — The  Batavia  and  Pacific  mine  is  the  only  one  in  a 
state  of  development  in  the  district.  About  three  miles  below  the  mine 
is  Batavia  Mill,  used  for  reducing  the  ore  of  the  mine.  The  mine  is  in 
limestone.  After  working  out  a  large  and  rich  outcrop,  the  ledge  was 
lost  by  a  slip.  By  want  of  knowledge  the  work  was  pursued  on  a 
barren  ledge  close  to  the  main  ledge  and  intersecting  it.  A  shaft  was 
sunk  on  the  same  in  hopes  of  finding  again  some  rich  deposit.  Also,  a 
tunnel  was  run  below  on  the  hill-side,  calculated  to  reach  the  ledge  at 
a  good  depth,  with  the  hopes  of  finding  it  richer  at  that  spot.  These 
means  failed  to  discover  any  ore-deposit.  During  the  year,  however, 
an  experienced  mmer  followed  the  slip,  and,  after  running  a  few  feet, 
reached  again  a  rich  deposit  of  ore  and  the  continuation  of  the  main 
ledge.  Since  the  discovery,  the  mill,  which  was  idle,  has  again  started. 
The  superintendent,  Mr.  Bailey,  seems  satisfied  with  the  yield  of  the 
rock.  The  richer  part  is  shipped  to  the  San  Francisco  market  through 
Oreana,  the  nearest  railroad-station. 

Echo  district— The  mill  that  had  been  burned  down  in  1871  was  re- 
built with  a  Stetefeldt  furnace,  and  began  to  run  in  the  fore  part  of  this 
year,  with  satisfactory  results  to  the  owners.  The  mine  belonging  to 
the  company  owning  the  mill  is  the  Butte  mine,  and  Mie  only  one  in 
active  operation  in  the  district.  It  has  yielded  enough  ore  for  the  wants 
of  the  10  stamp  mill.  In  the  fall  of  1872  Mr.  Charles  Hofifman  made 
the  sale  of  the  property  to  San  Francisco  parties  and  has  since  been  in 
charge.  The  sum  paid  for  the  property  was  about  $80;000.  The  new 
company  was  incorporated  under  the  name  of  the  Rye- Patch  Silv^er- 
Miniug  Company.    Mr.  Hofiman,  finding  that  the  ores  of  the  Butte 
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mines  were  readily  worted.at  about  70  per  cent,  of  assay  value  by  the 
Meadow  Valley  process,*  has  ceased  to  roast  the  ores  in  the  Stetefeldt 
furnace.  The  cost  of  roasting  is  saved ;  the  ore  is  worked  more  quickly  ; 
aud  the  royaltj'  for  the  use  of  the  Stetefeldt  is  also  saved.  It  is  now 
claimed  that  the  Meadow  Valley  process  gives  better  gross  results  than 
the  former  way  of  working.  The  Alpha  Mine  was  worked  during 
the  year  to  some  extent,  and  the  ores  shipped  to  the  Reno  works.  The 
mine  is  now  mortgaged  to  English  parties  and  lying  idle. 

Winnemuoca  district. — The  Pride  of  the  Mountain  has  been  worked 
during  the  year,  and  the  ores  worked  at  the  Humboldt  Canal  reduction- 
vorks  at  Winnemucca.  During  the  year  a  roasting-furnace  and  qnartz- 
mill  has  been  erected  on-  the  old  site  of  the  Humboldt  Mill  at  Winne- 
mucca, and  run  by  the  waters  of  the  Humboldt  Canal,  built  by  a  French 
company  in  the  mining  excitement  of  the  early  settlement  of  the  county. 
The  furnace  was  designed  and  built  by  Ginaca,  of  Mill  City,  an  Italian 
by  birth,  and  an  old  resident  of  Humboldt  County.  It  is  on  the  same 
principle  as  the  Stetefeldt  and  Akin  furuiices,  but  built  more  like  a  re- 
verberatory  furnace.  It  has  a  hopper  above  the  fire-places  to  let  the 
palp  drop.  On  dropping,  the  pulp  is  blown  in  and  under  the  general 
arch  of  the  furnace  by  a  blower,  which  gives  it  a  rotary  motion ;  the 
heaviest  part  drops  on  the  hearth  directly  between  the  fire-places, 
while  the  lighter  is  carried  into  the  several  compartments  in  which  the 
rest  of  the  hearth  of  the  reverberatory  is  divided.  This  hearth  is  deep, 
and  presents,  instead  of  a  plane  surface,  two  sharp  walls  traversing  the 
vidtb,  and  presenting  inclined  surfaces  to  the  pulp  settling  on  them. 
The  pulp,  reaching  the  hearth,  finds  inclined  planes  conveying  it  by 
gravity  toward  three  discharge-doors  at  the  bottom  and  opening  under 
the  hearth.  These  doors  are  opened  only  when  the  palp*  has  lain  in  the 
furnace  several  hours.  This  is  done  to  give  to  the  pulp  a  chance  to 
perfect  by  time  any  chemical  change  commenced  by  its  ignition  in 
falling.  The  heavy  stuff  dropped  on  the  Inearth  between  the  fires  is 
discharged  in  like  manner.  The  furnace  is  claimed  to  work  to  80  and  90 
per  cent,  of  assay  valne.  The  following  are  the  rates  allowed  in  buying 
ores  for  reduction  at  the  Humboldt  Canal  reduction- works: 

Ores  assaying  $60  yyev  ton,* 35  per  cent.;  ores  assaying  $70  per  ton, 
40  per  cent.;  ores  assaying  $80  per  ton,  43  per  cent.;  ores  assaying  $90 
per  ton,  47  per  cent.;  ores  asstiying  $105  per  ton,  52  per  cent.;  ores 
aiisaying  $130  per  ton,  57  per  cent. ;  ores  assaying  $150  per  ton,  60  per 
cent. ;  ores  assaying  $  1 75  per  ton,  03  per  cent. ;  ores  assaying  $200  per  ton, 
Co  per  cent. ;  ores  assaying  $225  per  ton,  67  per  cent. ;  ores  assaying  $250 
per  ton,  68  per  cent;  ores  assaying  $275  per  ton,  69  per  cent.;  ores 
assaying  $300  per  ton,^73  per  cent.;  ores  assaying  $350  per  ton,  74  per 
centi;  ores  assaying  $400  per  ton,  75  per  cent.;  ores  assaying  $450  per 
ton,  76  per  cent. ;  ores  assaying  $500  per  ton,  78  per  cent. ;  ores  assaying 
$000  and  upwards  per  ton,  80  per  cent.  The  ores  of  the  mines  of  the 
district  are  reduced  at  this  mill,  and  ores  from  all  the  surrounding 
country  and  along  the  line  of  the  railroad  are  also  bought  by  the 
works. 

Golcanda  district — ^The  mill  in  this  district  being  on  a  section  of  land 
owned  by  the  railroad,  and  the  owners  having  neglected  to  buy  the  land 
during  the  time  allowed  by  law  for  its  purchase,  some  sharp  lawyer  and 
his  accomplices  bought  it  from  the  railroad  company  and  sold  the  mill 
principally  for  old  iron.     The  Gregg  mine  has  worked  its  way  out 

*Paii-amalganiatioD,  with  adequate  amounts  of  salt  and  snlpbate  of  copper. — R.  W.  R. 
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of  debt  by  shipping  Galena  ores  in  small  quantities  to  San  Francisco 
and  to  the  Winuemucca  Mill. 

Battle  Mountain  district — In  Galena  the  White  mine  has  been  run  dar- 
ing the  year,  shipping  ore  to  San  Francisco.  The  Butte  mine  and  the 
mill  connected  with  it  were  attached  for  debt  and  sold.  The  new  owners 
sold  the  mill  again,  and  it  has  been  transferred  to  Belmont^  Nye  County. 
In  Cojiper  Canon  the  copper-mine  has. been  worked  and  the  ore  shipiied 
as  heretofore. 

Salt-mines. — A  description  of  the  Eagle  salt-works  in  this  county  is 
given  on  a  preceding  page. 

ELKO  COUNTY. 

The  principal  mining  and  metallurgical  work  in  this  county  daring 
1872  has  been  done  in  Railroad  and  Spruce  Mountain  districts.  Both  of 
these  lie  south  of  the  Central  Pacific. Bailroad.  The  northern  districts  of 
the  county,  Cope,  Bull  Bun,  and  Lone  Mountain,  have  been  very  quiet 

For  notes  in  regard  to  Railroad  district  I  am  indebted  to  Mr.  O.  H. 
Hahn,  M.  £.,  who  lately  constructed  a  smelting-furuace  in  the  district, 
and  Mr.  C.  Weberliug,  M.  E.,  who  is  now  in  charge  of  those  works.. 

Railroad  district — This  district,  almost  forced  into  oblivion  for  reasons 
already  stated  in  my  report  for  the  year.1870,  page  152,  has  received  a  new 
impetus  by  the  commencement  of  smelting-operatious  under  the  auspices 
of  New  York  parties,  forming  tho  Empire  City  Mining  Company. 
Although  the  principal  industry  of  the  distiict  has  been  mining  for  cop- 
per-ores, which  found  a  ready  market,  there  are  also  deposits  of  argen- 
tiferous lead-ores  of  considerable  magnitude.  The  mcgority  of  the  mines 
are  located  on  tlie  northeast  slope  of  .Bunker  Hill,  a  high  peak  of  the 
Inskip  Mountains,  which  are  a  branch  of  the  Diamond  range.  The  ore- 
bearing  belt  is  a  limestone,  probably  belonging  to  the  Carboniferous  age. 
This  is  frequently  crossed  by  quartz  and  granite  dikes,  at  the  contact 
of  which  the  larger  deposits  of  argentiferous  lead-ore,  consisting  in  part 
of  galena  and  cerussite,  are  found. 

The  copper-ores  form  net-works  of  pockets  in  a  dolomitic  rock  and 
ore  frequently  intermixed  with  a  white  talcose  matter  and  a  brown- 
colored  ore,  which  is  probably  serpentine.  These  copper-ore  deposits 
have  not  been  followed  yet  to  a  great  depth.  The  leading  mine,  the 
Ella,  belonging  to  a  San  Francisco  company,  has  been  explored  to  a 
greater  extent,  but  chiefly  by  surface-work,  than  any  of  the  other  copper- 
mines  in  the  district.  It  has  furnished  considerable  quantities  of  chryso- 
colla  and  azurite,  occasionally  intermixed  with  teuorite  and  native 
copper,  but  no  sulphurets  to  speak  of,  to  various  smelting- works  in  the 
East  and  at  San  Francisco.  The  copper-ores  do  not  contain  any  notable 
quantities  of  precious  metals,  as  eiToneously  stated  in  my  report  for  the 
year  1869,  page  186.  A  peculiarity  of  the  lead-mines  is  the  preponder- 
ance of  copper-minerals  near  the  surface.  In  some  of  the  mines  these 
disappear  almost  entirely,  (Hussey  Tunnel,  Shoo-Fly,)  in  others  they  re- 
main associated  with  the  lead-ores  (Last  Chance)  as  depth  is  attained. 

For  the  beueficiation  of  these  lead-ores  a  cupola-furnace  was  erected 
by  Mr.  O.  U.  Hahn  in  the  month  of  August,  1872,  for  the  Empire  City 
Company,  near  the  town  of  Bullion,  which  forms  a  happy  contrast  to 
the  worthless  mud -furnaces  built  by  former  operators.  It  is  a  blast-fur- 
nace, with  three  wrought-iron  water-tuyeres  of  the  Keyes  i)atent,  and 
has  a  capacity  of  approximately  18 .  tons  of  ore  per  day.  Its  height 
from  the  base  to  the  top  of  the  chimney  is  37  feet  10  inches ;  the  height 
of  the  stack  or  shaft  proper,  from  the  center  of  the  tuyeres  to  the  level 
of  the  feed-door,  is  10  feet;  the  hearth  is  2  feet  wide  by  3  feet  deep; 
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the  throat  3  feet  1  inch  wide  by  4  feet  deep.  The  hearth  is  inclosed 
OD  three  sides  by  solid  sandstone  walls  2  feet  wide,  and  at  the  front  by 
a  cast-iron  plate  I^  inches  thick.  .  The  side-walls  and  the  back  are  again  in- 
cased  on  the  outside  by  three  wroughtiron  plates  three-eighths  of  an  inch 
thiek^  which  are  fastened  to  one  another  and  to  the  cast-iron  front  plate  ' 
by  bolts,  thus  forming  a  rectangular  box,  inside  of  which  the  furnace 
stands.  The  plates  do  not  touch  the  walls  immediately,  but  stand  about 
1'  inches  off,  the  intervening  ^pace  being  filled  up  with  s^ind  at  the  sides, 
and  with  a  composition  of  fire-clay  and  quartz-sand  at.  the  front.  The 
tnyeres  lie  11  inches  above  the  plates,  and  are  inclosed  in  fire-bricks. 
Ooe  foot  above  the  tuyeres  the  tnasoniy,  consisting  of  firebrick  on  the 
iDside  and  granite  outside,  commences  to  taper  down  to  18  inches  for  a 
hei^rht  of  2  feet.  From  that  point  the  furnace  is  carried  up  of  commou 
brick  entirely,  the  feed-door  only  being  inclosed  by  fire-brick.  The  walls 
from  the  feed-floor  9  feet  5  inches  up,  are  13  inches,  and  thence  clear  up 
to  tbe  top  0  inches  thick.  The  blast  is  derived  from  a  Sturtevant  No. 
C  fan,  which  is  propelled  by  a  20  horse  power  engine,  and  makes  about 
1,600  revolutions  per  minute.  As  auxiliary  machinery,  a  Blake's  8  by 
10  crasher,  and  a  Hooker's  1-inch  steam-pump  are  employed.  In  the 
fonner  all  the  ore  which  does  not  pass  through  a  1-inch  grate  is  broken 
op  to  a  size  desirable  for  smelting  The  steam-pump  raises  the  water 
from  a  reservoir  35  feet  vertically  below  the  works  into  the  supply-tank 
for  boiler  and  tuyeres. 

On  the  24th  of  October  Mr.  Hahn  started  the  furnace,  but  had  to 
^Qt  it  down  again  on  the  30th  of  the  same  month  for  the  want  of  coal 
and  iron-ore. 

The  ores  to  be  here  treated  present  the  follo\^ing  characters : 

Ilassey  Tunnel,  assorted  galena,  OS  per  cent.  Pb,  and  $134  Ag; 
Tern  matter,  lime-rock. 

Hnssey  Tunnel,  mixed  ore ;  galena  and  cerussite,  with  37  per  cent. 
Pb,  and  $104  Ag;  vein-matter,  same  as  before. 

Last  Chance,  22  per  cent.  Pb,  and  $50  silver,  mixed  with  silicate  of 
copper  and  the  silicates  of  magnesia  and  alumina;  vein-u;iatter,  lime- 
rock,  sometimes  granite. 

Shoo- Fly,  34  per  cent.  Pb,  and  $G4  silver ;  vein-matter,  calcareous  and 
brown  spar,  with  occasional-lumps  of  feiTuginous  clay. 

As  there  were  neither  chemicals  nor  balances  on  hand  at  the  time  of 
^tartiDg,to  ascertain  the  quantities  of  the  slag-forming  ingredients,  Mf. 
Qahn  had  to  make  up  a  smelting-mixture  at  random,  relying  on  ocular 
inspection  of  the  vein-matter  in  the  different  ores,  upou  which  a  fic- 
titious stoichiometrical  computation  of  the  necessary  flux  to  be  added 
^as  based. 

The  result  was  a  mixture  of  8. 6  tons  of  Shoo- Fly  ore,  3. 0  tons  of  Hussey 
Tunnel  mixed  ore,  and  1. 4  tons  of  Last  Chance,  equal  to  13. 0  tons  ore, 
vith  2.0  tons  of  a  splendid  hematite,  occurring  in  apparently  large  masses 
iJear  the  town  of  Highland,  immediately  below  the  mine.  To  every 
charge  two  shovels  of  slag  (20  per  cent.)  were  added.  The  slag  ran 
very  well,  but  after  blowing  out  the  furnace  it  was  ascertained  that  the 
boshes  had  been  corroded  very  much,  and  an  iron  sow  of  considerable 
^ize  had  been  forming  in  the  hearth,  thus  indicating  a  deficiency  of  std- 
phor  and  also  of  silica  in  the  chafge. 

Id  the  next  mixture  Mr.  Hahn  tried  an  addition  of  quartz  in  varying 
qnaDtities,  and  found  at  last  6  per  cent,  to  be  sufficient  for  the  preven- 
tion of  iron  sows,  and  for  forming  a  slag  siliceous  enough  to  protect  the 
fomaoe-walls  from  corrosion.  As  the  Last  Chance  ore  contains  consid- 
erable copper-minerals,  while  at  the  same  time  there  is  not  a  sufficiency 
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of  sulpliuriu  the  ores,  a  great  portion  of  lead-skimmings  were  a  necessary 
but  unwelcome  by-product  of  the  bullion ;  13  tons  of  ore  yielded  from 
2J  to  3  tons  of  metal,  which  afforded,  by  assay,  in  the  neighborhood  of 
$200  silver,  and  trafces  of  gold. 

Later,  Mr.  Weberling  was  smelting  only  Last  Chance,  with  one-third 
galeniferous  Hussey  Tunnel  ore,  and  an  addition  of  8.6  per  cent,  hematite, 
there  being  silica  enough  in  the  Last  Chance  ore  to  saturate  all  the 
earths.  Besides  a  Jarge  quantity  of  lead-skimmings,  (nearly  as  much 
as  the  lead  by  weight,)  considerable  copper-matte,  carrying  from  25  to 
46  per  cent,  of  copper  and  $40  in  silver,  was  produced.  The  consump- 
tion of  charcoal  was  from  40  to  42  bushels  per  ton  of  ore  daring  the 
earlier  smelting-operations. 

There  were  smelted  in  1872 : 

Hussey  Tunnel  ore 166. 8  tons 

Last  Chance  ore 162. 3  tons 

Shoo-Fly  ore 38.8  tons 

Total 367.9  ton8=100 

As  fluxes  were  added : 

Iron-ore 41. 4  tons  =  11. 2  j^er  cent. 

Slag 60.  7  tons  =  18. 1  per  cent. 

Total 108.1  tons. 

Amount  of  charcoal  used,  16,609  bushels  =  45.1  bushels  per  ton  of  ore 
for  the  average  of  the  total  amount  smelted. 

Product  in  argentiferous  lead  133,617  pounds,  which  contained  silver 
worth  $14,539.54. 

The  average  contents  of  one  ton  of  lead  in  silver  were,  therefore, 
$217.65. 

Fifty-five  tons  of  ore  made  one  ton  of  base  bullion.  The  ore  yielded 
18.1  i)er  cent,  of  lead,  and  $39.52  silver,  per  ton. 

As  the  lead-skimmings  now  resulting  in  the  process  are  rather  trouble- 
some in  the  siphon-tap,  the  latter  will  probably  be  discarded  and  an 
ordinary  tap  on  each  side  of  the  furnace  will  be  substituted. 

Spruce  Monntain  district  was  formed  in  1871,  by  the  consolidation  of 
the  Latham  and  Johnson  and  the  Steptoe  districts.  It  comprises  an  as- 
semblage of  peaksand  foot-hills  known  as  Spruce  Mountain,  situated  forty 
miles  south  of  the  Central  Pacific  Eailroad,  and  is  connected  with  Hum- 
boldt Wells  Station  by  a  line  of  stages.  Nothing  but  prospecting  had 
been  done  up  to  the  fall  of  1871,  at  which  time  the  Ingot  MiningCompany 
of  Philadelphia  commenced  operations  on  the  Latham  mine,  and  in  the 
summer  following  built  smelting-works.  I  am  indebted  to  Mr.  B.  F. 
Enrich,  the  metallurgist  of  the  Ingot  Mining  Conipany,  for  the  particu- 
lars in  regard  to  this  district. 

The  ore  in  this  district  occurs  in  deposits  in  a  gray  limestone,  and  con- 
sists almost  entirely  of  carbonate  of  lead,  containing  more  or  less  car- 
bonate and  silicate  of  copper,  according  to  the  locality.  Galena  and 
ores  containing  sulphur  ape  not  found  in  any  considerable  quantities. 
The  silver  in  the  ore  varies  from  a  few  ounces  to  $160  per  ton,  but  no 
workable  body  of  high-grade  ore  has  been  found. 

The  Latham  mine  shows  a  splendid  <lei>osit  of  carbonate  ore.  It  crops 
out  on  the  brow  of  a  hill  so  near  the  surface  that  all  the  ore  yet  taken 
out  has  been  mined  in  open  cuts.  The  shaft  is  108  feet  deep,  and  a  drift 
run  off  from  the  bottom  cuts  ore  at  several  points.  The  limestone  iu 
which  this  ore  occurs  dips  at  a  flat  angle  to  the  northeast^  and  as  nearly 
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as  can  be  jadged  from  the  surface- workings,  and  the  various  bodies  of 
ore  cat  in  the  shaft  and  tnnnel,  the  ore  deposits  lie  between  layers  of 
limestone  and  dip  conformably  with  these.  From  the  open  cnt,  which 
can  furnish  from  40  to  60  tons  dally,  the  ore  is  ran  throngh  a  short  tan- 
Del  to  the  western  slope  of  the  hill  down  an  inclined  tram- way,  and  is 
then  damped  into  chates. 

Tbe  Foarth  of  July  mine,  owned  by  the  Ingot  Mining  Company,  has 
a  tunnel  in  250  feetr,  the  end  of  whioh  runs  over  what  seems  to*  be  the 
upper  part  of  a  considerable  body  of  ore.  This  ore  is  much  cleaner 
than  thai  from  tbe  Latham  and  also  much  richer  in  silver.  A  little 
more  work  would  show  the  true  value  of  this  mine. 

The  other  prominent  mines  are  the  Monarch,  Badger,  Carrie,  and  Ore- 
cian  Bend.  This  last  is  situated  on  the  eastern  slope  of  the  mountain, 
and  is  owned  by  the  Starr  King  Company,  of  San  Francisco.  It  has 
several  handred  tons  of  ore  on  the  dump,  and  the  company  intend  put- 
ting up  a  furnace  as  soon  as  possible.  The  other  mines  are  at  present 
little  more  than  prospects  of  very  various  degrees  of  merit. 

The  smelting-works  of  the  Ingot  Mining  Company,  situated  on  the 
western  slox)e  of  Spruce  Mountains,  about  two  and  three-fourth  miles 
from  the  Latham  mine,  are  built  in  the  most  substantial  manner.  They 
are  connected  with  the  mine  by  a  good  road,  down-grade  all  the  way  to 
tbe  fnmace.  The  arrangement  of  the  works  is  such  that  there  is  the 
least  possible  handling  of  material.  The  ore  passes  throngh  a  Blake's 
crasher,  set  to  1^  inches,  and  drops  to  the  charging-floor.  The  furnace 
iaof  the  Pily  type,  circular  in  cross  section,  and  is  supplied  with  a  cup 
aud  hopper-feeding  apparatus.  The  diameter  at  the  tuyeres  is  4^  feet, 
•  and  at  the  top  7  feet.  Height  firom  the  tuyeres  to  the  top  14  feet  6 
inches.  ^  It  has  eight  wrought-iron  tuyeres  cooled  with  water,. and  If- 
ineh  blast-nozzles.  The  blast  is  supplied  by  a  vertical  direct-acting  blast- 
engine,  with  a  blast  cylinder  4  feet  in  diameter  and  3  feet  stroke.  The 
engine  is  worked  at  a  speed  of  from  18  to  20  revolutions  per  minute. 

Although  the  ore  occurs  in  limestone,  it  contains  so  mueh<  silica  that 
an  addition  of  from  20  to  25  per  cent,  of  iron-ore  is  necessary  to  form  a 
good  slag  and  enable  the  furnace  to  work  well.  With  the  exception  of 
a  small  portion  present  as  silicate  of  copper,  the  silica  cannot  be  de- 
tected by  simple  inspection,  and  only  becomes  apparent  on  analysis. 
Tbe  quantity  of  material,  proportioned  as  above,  and  smelted  in  twenty 
foor hours,  is  35  tons,  and  the  quantity/of  lead-bullion  produced  very 
nearly  5  tons.  The  ore  used  is  almost  exclusively  from  the  Latham 
nune,aDd  contains  considerable  copper,  mostly  in*^  the  shape  of  mala- 
chite, but  sometimes  as  silicate  of  copper.  Owing  to  the  absence  of 
snlphor  from  the  ore,  no  matte  is  formed,  and  the  reduced  copper  con- 
sequently enters  the  lead.  Besides  making  the  lead  impure,  it  also 
makes  the  work  about  the  furnace  harder  for  the  men.  As  the  metal 
flows  out  of  the  automatic  tap,  an  alloy  of  copper  and  lead  separates 
itself  from  the  rest  of  the  metal  and  invariably  closes  up  the  siphon- 
pipe,  80  that  it  has  to  be  oi)ened  before  each  ladling  by  driving  in  a  bar. 
and  toward  the  end  of  the  run  the  automatic  tap  has  to  be  abandonea 
^together,  and  the  metal  is  tapped  in  the  ordinary  manner  into  ba- 
sns.  Unfortunately,  there  is  no  means  of  helping  this  state  of  afikirs, 
since  snlphur-ore  cannot  be  obtained.  With  enough  of  this  last  kind 
of  ore  in  tbe  charge,  not  only  would  a  clean  bullion  be  obtained  but  the 
tamace  would  work  more  rapidly  and  not  require  such  close  attention 
to  keep  it  in  good  working-trim.  Another  point  which  will  greatly  im- 
prore  the  working  is  the  constructioi^  of  an  air-receiver,  so  that  the  air 
may  be  forced  into  the  furnace  more  regularly,  instead  of  intermittingly, 
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as  is  now  the  case.  The  bnllion  produced  contained  40  ounces  of  silver, 
and  the  slag,  assayed  daily  about  ^  per  cent.  Pb.,  and  37  to  50  cents 
Ag.  per  ton,  rarely  running  above  these  figures.  The  consumption  of 
charcoal  (not  pine)  was  25  bushels  per  ton  of  material  smelted. 

WHITE  PrWE  COUNTY.    " 

For  most  of  the  information  in  regard  to  this  county,  I  am  indebted 
to  Mr.  A.  J.  Brown,  of  Treasure  City.  I  visited,  however.  White  Pine 
district  late  in  August,  1872. 

The  unmistakable  signs  of  dull  times  were  upon  the  district.  Hamil- 
ton, the  chief  city,  was  painfully  quiet.  No  crowds  congregated  in  its 
streets ;  the  merchants  were  selling  out  at  great  sacrifice,  preparatory 
to  removal  to  Pioche  or  Bobinson  or  8chell  Creek,  whither  many  of  the 
inhabitants  had  gone  already.  The  houses,  even,  were  disappearing; 
for  in  this  region  of  scarce  building-materials,  a  house  is  frequently  the 
companion  of  its  occupant  in  his  pilgrimages;  It  was  said  that  seventy- 
five  e<iifices,  at  least,  had  started  on  their  travels  from  Hamilton  during 
the  fore  part  of  the  year ;  and  many  of  those  that  were  left  stood  empty, 
with  placards  vainl}'  calling  for  tenants  upon  their  locked  doors. 

Yet,  White  Pine  is  not  utterly  played  out,  though  the  reaction  from 
the  sanguine  hopes  and  reckless  swindles  of  an  earlier  time  is  a  stagger- 
ing blow,  and  the  fresh  excitements  of  the  year  have  drawn  off  the  sur- 
plus population.  Between  four  and  five  hundred  men  were,  at  the  time 
of  my  visit,  still  actively  employed  in  the  mines,  and  three  large  mills, 
the  International,  of  the  Eberhardt  Company,  the  Manhattan,  of  the 
Ward  Beecher  Company,  and  the  Big  Smoky,  of  the  Hidden  Treasure 
Company,  were  constantly  running. 

The  developments  of  the  past  year  have  tended  to  demonstr^e  that 
the  principal  mines  on  Treasure  Hill — both  Auroras,  the  Ward  Beecher, 
the  Silver  Wave,  the  Hidden  Treasure,  the  Sheboygan,  and  the  Mam- 
moth— are  situated  upon  a  continuous  belt  or  channel  of  ore,  bounded 
on  the  west  by  a  vein  or  dike  of  calcite.  The  question  of  depth  is, 
however,  the  vital  one.  Explorations  with  the  diamond  drill  had  not 
yet  resulted  in  anything  fiEkvorable  up  to  end  of  August.  The  Wheeler 
tunnel,  of  the  Hidden  Treasure  Company,  was  advancing  toward  the 
point  where  the  downward  continuation  of  the  ore  was  expected  to  he 
found — 500  feet  l>elow  the  surface.  Indications  were  said  to  be  encour- 
aging. So  far  as  I  could  learn,  they  consisted  in  the  cutting  of  a  spar- 
vein,  supposed  to  be  the  eastern  boundary  of  the  ore-belt,  and  the  find- 
ing of  rock  beyond  it  similar  in  appearance  to  that  in  which  the  ore 
occurs. 

Meanwhile,  the  Eberhardt  Company  was  doing  much  better  than  here- 
tofore, ^he  old  Eberhardt  mine  was  not  being  worked  productively, 
but  the  Ward  Beecher  ground,  subsequently  acquired  by  the  company, 
contains  a  large  body  of  high-grade  ore,  (reported  at  $1(K),)  and  kept 
the  large  International  mill  running.  The  wire  tram-way,  which  has 
cost  so  much,  was  working  satisfactorily,  except  in  the  matter  of  wire- 
•rope,  which  it  used  up  at  a  frightful  rate.  The  shipments  of  the  com- 
pany were,  at  the  above  time,  at  the  rate  of  $90,000  per  month. 

Other  mines  on  the  hill  had  a  good  deal  of  low-grade  ore.  The  Sonth 
Aurora  was  idle,  and  a  director  of  the  company  was  on  the  spot  to 
decide  whether  work  was  to  be  continued,  in  the  way  of  exploration,  or 
stopped  altogether.  The  splendid  Stanford  mill  of  the  company  was 
likewise  idle. 

In.  the  absence  of  new  discoveries  of  milling-ore  in  depth,  another 
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year  woold  probably  put  an  end  to  active  prodactiou  in  White  Pino, 
unless  the  '^base-metal "  mines,  some  of  which  possess  undoubted  value, 
should  be  again  revived.  The  attempt  to  smelt  in  this  district  has 
everywhere  failed ;  but  the  causes  of  the  failure  are  not  irreparabe. 
The  metallurgical  difficulties,  which  arise  from  the  abundance  of  lime 
and  lack  of  silica,  may  be  overcome  by  the  use  of  ores  from  some  of  the 
new  districts,  or  the  cheapening  of  transportation  may  permit  the  sale 
of  ores  direct  to  buyers,  in  the  present  favorable  state  of  the  market. 
The  failure  of  Mr.  Mattison's  ambitious  and  extravagant  enterprise  was 
a  great  injury  to  the  district,  in  discouraging  all  attempts  to  handle  the, 
base  ores.  His  works,  foolishly  located  high  above  the  town,  now  stand 
in  the  desolate  glory  of  whitewash  and  gold-knobbed  flag-staff,  as 
solemnly  silent  as  the  old  cemetery  which  adjoins  them. 

Oq  August  30,  the  International  Mill  of  the  Eberhardt  Company  was 
destroyed  by  fire.  Every  man*  in  town  felt  it  as  a  personal  loss ;  for  all 
realized  that  this  English  company  was  the  mainstay  of  White  Pine. 
It  was  fortunate  that  the  disaster  occurred  at  a  time  when  the  mines  of 
the  company  were  looking  better  than  at  any  time  since  their  purchase, 
and  that  some  time  before  the  fire  the  mill  was  insured  for  i250,0(K). 

At  the  end  of  the  year,  it  may  be  safely  said  that  in  this  district  the 
sorface-deposits  have  been  gradually  exhausted  of  their  workable  ores, 
and.  no  new  ones  having  b^n  discovered  in  depth,  the  prospect  for  the 
fiitare  prosperity  of  its  mining-industry  is  rather  discouraging. 

Active  operations  have  been  carried  on  by  most  of  the  leading  com- 
panies with  a  view  to  testing  their  ground  in  depth,  but  thus  far  with- 
out making  any  very  promising  discoveries.  That  the  ore-body  is  con- 
tinaons  from  the  Edgar  mine  to  the  O'Neil  grade.  South  Aurora  mine,  a 
linear  distance  of  2,360  feet,  has  been  proved  beyond  a  doubt.  In 
plaee8*this  ore-body  has  been  worked  out  at  the  comparatively  trifling 
depth  of  130  feet  from  the  surface,  while  in  others  no  bottom  has  been 
found  at  a  depth  of  ISO  feet  from  the  sur&ce.  On  the  contrary,  better 
ore  has  been  found  at  the  last-named  depth  in  the  North  Aurora  and 
Edgar  than  nearer  the  surface. 

There  has  been  a  marked  decrease  in  the  bullion-product  of  the  dis- 
trict for  the  year,  as  compared  with  that  of  1871.  This  is  partly  owing 
to  the  decrease  in  the  number  of  productive  mines,  and  partly  to  the 
destruction  of  the  International  Mill  in  August  last.  The  whole  bullion 
product  for  the  year  will  not  exceed  $750,000. 

Only  four  mills  have  been  run  during  the  year,  and  those  only  during 
the  summ^^-months.  Their  running-time,  with  the  number  of  stamxis, 
may  be  summed  up  about  as  follows : 

International,  60  stamps,  7  months'  running-time. 

Big  Smoky,  20  stamps,  7  months'  running- time. 

Manhattan,  24  stamps,  5  months'  running-time. 

Swansea,  10  stamps,  2  months'  running-time. 

The  Dayton,  20  stamps,  tfhd  the  Monte  Ghristo,  20  stamps,  have  been 
idle. 

The  Trinity  was  erected,  during  the  summer,  near  Bhermantown,  for 
the  purpose  of  working  the  large  lot  of  tailings  that  had  accumulated 
in  that  locality  during  the  flush  times  of  1869  from  Eberhardt  ore, 
worked  by  the  mills  in  the  vicinity.  This  mill  differs  from  others  in 
having  no  stamps  or  other  ore-crushing  machinery,  and  in  its  large 
amalgamating  capacity*  concentrated  in  one  pan  adapted  to  grind- 
ing the  palp,  and  one  agitator.  Its  capacity  is  estimated  at  40  tons  per 
twenty-four  hours.  The  labor  necessary  to  run  it  twenty-four  hours  con- 
gists 
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2  engineers,  at  $5  per  day  . $10  00 

2  amalgamators,  at  $5  per  day 10  00 

2  pulp-carriers,  at  $4  per  day 8  00 

For  labor  per  day : 2^  00 

Other  expenses  consist  of  wood,  3  cords,  at  $7  per  cord 21  00 

Chemicals  per  day,  (estimated) « 12  00 

Oil,  lights,  wear  of  machinery,  &o 10  00 

Superintendence 8  00 

Total 79  00 

Expenses  per  ton,  in  round  numbers,  $2. 

The  amalgamation  diftisrs  from  that  of  the  raw  ore  only  in  the  use  of 
sulphate  of  copper  and  salt.  This  mill,  after  having  made  a  short  ran, 
has  been  compelled  to  shut  down  for  the  winter,  owing  to  the  severe 
weather  having  frozen  the  tailings. 

The  mines  in  which  active  operations  have  been  carried  on  during 
the  year  are  limited  to  about  a  dozen,  most  of  which  have  produced 
some  bullion. 

'  South  Aurora. — Operations  in  this  mine  have  t^n  confined  to  pros- 
pecting with  the  diamond  drill.  Six  holes  have  been  sunk  to  perpendi- 
cular depths,  varying  from  400  to  800  feet  from  the  surface.  No  ore  bas 
been  found.  The  formation  passed  through  varies  but  little  from  the 
ore-bearing  zone  near  the  surface.  From  500  to  700  feet  from  the  sur- 
face the  drill  passed  through  a  zone  of  limestone  rich  in  well-preserved 
fossils,  (mollusks  and  radiates.)  Below  this  was  found  a  narrow  zone  of 
limestone  containing  some  graphite. 

The  actual  cost  of  prospecting  with  the  diamond  drill  may  be  summed 
up  as  follows : 

First  cost  of  drill-machinery,  ^.,  including  700  feet  of  tubu- 
lar rods,  4  sets  of  annular  bits,  and  other  fixtures $4, 773  80 

Freight  on  machinery i 8:^1  27 

Cost  of  machinery  delivered  at  mine ^ 6^  595  07 

Cost  of  boring  2,315  feet  of  holes,  viz : 

F60t 

Hole  No.  1,  depth i 101 

Hole  No.2,  depth 576 

Hole  No.  3,  depth 340 

Hole  No.  4,  depth  510 

Hole  No.  5,  depth 417 

Hole  No.  6,  depth 371 

Total > 2,315 

The  actual  expenses  of  boring  are  about  as  follows : 

For  labor $3,694  00 

For  water» 2,652  53 

For  wood 568  25 

Actual  cost  of  boring  2,315  feet ^ 6,914  78 

Cost  per  foot,  $2.98^. 

*  Water  may  be  considered  an  extra  expense,  as  it  was  procured  under  circumst&Doeft 
and  at  a  cost  that  is  not  likely  to  ooonr  in  other  localitiee. 
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This,  as  compared  with  the  cost  of  eicploring  the  same  ground  by 
means  of  shafts  and  drifts  run  by  manual  labor,  effects  a  saving  of  about 
140,000,  and  has  in  this  case  apparently  done  the  work  quite  as  effectu- 
ally, as  there  is  no  large  block  of  ground  that  has  not  been  penetrated 
by  the  drill.  So  far  as  the  annular  diamond  bit  is  concerned,  there  can 
be  DO  doubt  that  it  is  admirably  adapted  for  testing  in  some  measure 
the  value  of  mines  where  it  is  desirable  to  know  what  the  ground  con- 
tains in  advance  of  the  usual  explorations. 

But  there  is  yet  much  room  for  improvement  in  the  machinery  used 
to  work  the  rods.    Mr.  Brown  writes  in  regard  to  this : 

It  wonid  be  a  great  improvexuenti  and  one  very  mnch  needed,  if  the  machinery  conld 
be  made  to  draw  the  rods  from  the  hole.  As  at  present  used,  almost  as  much  time  is'  con- 
somed  in  drawing  the  rods  as  in  boring.  The  machinery  nsed  at  the  South  Aurora  mine 
id  altogether  too  weak  for  the  strain  put  japon  it  in  boring  even  the  comparatively  shal- 
low hmes  so  far  bored  in  that  mine.  This  is  particularly  the  case  with  the  rods  aud  the 
cooplings.  In  several  instances  the  couplings  have  broken,  and  in  one  instance  the  rod 
itaeif  has  been  twisted  off.  .  In  all  cases  it  has  been  found  difficult  to  recover  the  piece  left 
in  the  bole,  so  much  so,  that  at  the  last  break  it  was  found  necessary  to  siuk  a  shaft  30 
feet  to  reach  tbe  end  of  the  broken  rod.  In  another  case  they  have  altogether  failed 
to  recover  over  100  feet  of  rod  with  the  bit  attached.  The  strain  on  rods  working  in 
a  bole  from  500  to  700  feet  deep  must  be  enormous.  The  rods  should  be  made,  it  seems 
tome,  as  nearly  solid  as  possible,  (with  the  exception  of  the  first  20  feet,  which  should 
be  fall  sixe  for  the  core.)  A  tube  ^  inch  in  diameter  would  be  ample  to  admit  all  the 
water  neceesary.  A  deep  square  thread  for  the  couplings  would  probably  answer  bet- 
ter than  the  present  ordinary  thread.  Finally,  the  machinery  costs  too  much  by  half 
to  be  generally  adopted  in  mining,  but  this  is  a  fault  that  will  eventually  right  itsel£ 
Tbe  avisraga  distance  sunk  per  twenty-four  hours  running-time  has  been  about  36  feet. 
Id  maDy  eases  this  would  be  a  sufficient  recommendation,  as,  in  mining,  time  is  often 
an  important  item. 

0.  H.  Treasure. — Some  ore  wa«  extracted  from  the  old  sarface-deposits 
Id  this  mine  daring  the  early  snmmefr,  but  it  has  been  abont  exhausted, 
that  remaining  being  of  too  low  grade  to  admit  of  its  being  worked  at  a 
profit.  The  principal  feature  of  this  mine  has  been  the  Wbeeler  tunnel, 
which  was  started  abont  eighteen  months  ago  for  the  purpose  of  pros- 
pecting tbe  mine  to  a  depth  of  500  feet  from  the  surface.  The  ground 
has  bt?eu  hard  and  the  progress  necessarily  slow,  so  that  its  present 
length  is  only  about  425  feet.  The  last  100  feet  has  been  run  through 
what  is  usually  termed  ledge-matter  in  this  district,  viz,  quartz  and 
calciie,  in  this  case  showing  traces  of  silver,  from  $5  to  $10.  per  ton.  If 
the  main  ore-channel  maintains  the  same  strike  and  dip  here  which  it 
has  ill  the  leading  mines  of  the  hill  above,  the  company  need  not  expect 
to  strike  it  before  the  tunnel  is  in  600  feet  from  the  mouth. 

Xorth  Aurora  and  Ward  Beechef  South. — These  two  mines  are  adjoin- 
ing and  on  the  same  ore-body,  and  both  belong  to  the  same  company, 
so  that  both  can  be  described  under  one  head.  The  entire  length  of  this 
mine  is  1,360  feet,  and  it  contains  throughout  this  extent  a  body  of  ore 
varying  in  thickness  trom  20  to  150  feet.  In  the  central  portion  of  the 
mine  the  bottom  of  the  deposit  has  not  been  found  at  a  depth  of  180 
feet  from  the  surface,  but  this  is  accounted  lor  by  the  fact,  so  far  as 
obiserved,  that  the  end  lines  of  the  ore  mass  dip  toward  the  center  from 
both  north  and  south  extremities  of  the  mine.  This  immense  ore-body 
has  also  extended  through  the  South  Aurora  and  Edgar  mines, 
altogether  a  total  distance  of  2,360  feet,  and  has  produced,  as  nearly  as 
can  be  Ktated,  81^76  tons  of  ore,  giving  a  gross  yield  of  $3,257,419  up 
to  the  present  time.  A  considerable  amount  of  ore  has  probably  been 
worked  of  which  no  account  can  be  got  at  present,  so  that  $3,500,000 
would  not  be  too  high  an  estimate. 

The  Ward  Beecher  Company's  ground  consists  of  the  mine  of  this 
name  and  the  Edgar.  The  ore-body  described  in  the  last  paragraph  is 
continnooa  throngh  this  company's  ground.    Abont  eighty  men  were 
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employed  by  the  compaDy  daring  the  snmmer,  but  as  the  ore  is  too 
poor  to  pay  the  extra  cost  of  transportatioa  to  the  mill  during  the 
stormy  weather  of  the  winter,  it  is  considered  more  profitable  to  allow 
the  mine  to  lie  idle  during  that  season.  Since  it  has  been  shut  down 
a  little  prospecting  has  been  carried  on  and  good  ore  has  been  foand  at 
a  greater  depth  in  the  Edgar  shaft. 

Eherhardt — Considerable  prospecting  has  been  done  on  this  mine, 
but  without  finding  anything  of  great  value. 

East  Sheboygan  and  Copper  Glance. — A  small  prospecting  force  has 
been  employed  on  these  mines  during  the  year.  Large  bodies  of  ore 
have  been  opened,  but  of  too  low  a  grade  to  pay  a  profit  in  a  custom- 
milk 

Caroline. — This  mine  is  situated  at  Mount  Ophir,  on  the  west  side  of 
White  Pine  Mountain,  in  what  is  usually  considered  the  "  base-range." 
The  vein  lies  in  limestone,  and  is  very  small,  rarely  exceeding  8  inches 
in  thickness,  and  probably  averaging  not  over  3;  yet,  owing  to  the 
high  grade  of  the  ore  it  contains,  work  has  been  carried  on  profitably 
on  a  small  scale.  It  would  not  be  worth  the  notice  of,  nor  would  it  pay 
under  the  loose  management  of,  an  incorporated  company.  During  the 
first  nine  months  of  the  present  year  only  42  tons  of  ore  of  all  classes 
were  extracted  and  worked,  which  gave  a  gross  yield  of  $7,795,  or  $195 
per  ton.    The  ore  is  quite  refractory. 

French. — This  mine,  situated  in  the  same  locality  as  the  last  named,  has 
been  in  active  operation  during  the  year.  The  ore  has  been  shipped  for 
reduction,  and  I  have  been  unable  to  get  the  full  returns. 

Imperial. — This  mine  is  situated  on  one  of  the  outlying  spurs  on  the 
west  slope  of  Treasure  Hill,  in  the  "base- range''  proper.  In  early 
times  it  was  considered  one  of  the  best  mines  in  the  district,  but 
since  the  failure  of  the  Mattison  smelting- works  it  has  been  idle,  with 
the  exception  of  a  short  time  in  August  last,  when  20  tons  of  ore  were 
extracted  and  shipped  to  San  Francisco  as  an  experiment.  The  returns 
gave  a  yield  of  $78  of  silver  per  ton  of  ore;  lead,  6  per  cent. ;.  copper, 
12^  per  cent.  This  mine  may  be  cited  as  a  fair  representative  of  a 
large  class  of  deposits  which,  considering  their  size  and  the  character 
and  value  of  their  ores,  are  worthy  of  more  attention  than  they  have 
hitherto  received. 

On  the  west  slope  of  Treasure  Hill,  in  strata  300  feet  below  the  geo- 
logical horizon  of  the  free-metal  belt,  we  encounter  a  series  of  veins  or 
deposits  extending  north  and  south  through  the  whole  length  of  the 
district,  in  which  ores  of  copper,  malachite,  azurite,  and  nrseniate 
form  the  predominating  minerals.  Most  of  these  cupriferous  veins  are 
rich  in  silver.  The  most  careful  tests  made  of  all  the  ores  show  quan- 
tities varying  from  50  to  150  ounces  per  ton  of  ore,  with  only  a  small 
percentage  of  lead  or  antimony.  The  formation  consists  of  a  dark 
arenaceous  limestone,  which  is  much  broken. 

The  veins  or  deposits  found  in  this  belt  may  be  divided  into  three 
classes,  as  follows :  (a.)  Veins  striking  east  and  west  generally  vertical 
or  dipping  at  a  high  angle.  Their  croppiugs  are  generally  continuous 
for  a  long  distance,  sometimes  several  thousand  feet,  and.  so  far  as  ex- 
plored— 175  feet  from  the  surface — they  have  been  founct  persistent  in 
depth.  In  thickness  they  vary  from  a  thin  seam  to  20  feet.  (6.)  Veins 
striking  north  and  south  and  dipping  east  at  a  low  angle.  The  veins 
of  this  class  correspond  in  strike  and  dip  with  the  stratification  of  the 
country-rock,  (c.)  Irregular  deposits,  apparently  impregnations,  tilling 
seams  and  cavities  in  the  country-rock.  In  the  first  two  classes  named, 
the  country  on  one  side,  sometimes  on  both  sides  of  the  veins,  is  impreg- 
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Dated  with  minerals  characteristic  of  the  vein,  often  to  a  distance  of 
10  feet  from  the  vein  itself. 

In  a  few  of  the  mines  in  this  belt  lead  predominates  on  the  surface, 
but  in  one  instance,  that  of  the  G.  T.  Fay,  it  has  been  gradually  re- 
placed with  ores  of  copper  at  a  depth  of  150  feet  from  the  surface. 

MoHle, — This  mine  is  situated  at  the  head  of  Swansea  Canon.  It  has 
been  worked  steadily  for  the  past  two  years.  The  ore  is  cerussite.  This 
mine  has  afforded  some  si)ecimens  of  very  pure  white  carbonate,  almost 
as  pore  as  coold  be  made  in  the  laboratory.  The  vein  is  about  2  feet 
thick,  strikes  east  and  west,  and  dips  north  from  75^  to  80o>  A  tunnel 
follows  the  vein  into  the  hill,  a  distance  of  250  feet  from  the  cailon. 
There  are  about  500  tons  of  lead-ore  on  the  dump,  that  will  yield  from 
40  to  80  ounces  of  silver  per  ton. 

Chester. — ^This  mine  is  situated  on  the  west  side  of  White  Pine  Mount- 
ain, in  the  copper-range.  The  vein  is  situated  between  a  siliceous  lime- 
stone, the  hanging,  and  a  quartzose  schist,  the  foot-wall.  It  maintains 
the  same  relations  to  the  formation  for  a  distance  of  two  miles.  The 
vein,  so  far  as  developed,  is  about  12  feet  thick.  The  ore  is  compact 
and  of  an  even  grade  the  whole  thickness  of  the  vein,  and  consists 
wholly  of  chalcopyrite. 

SUoer  Plate. — ^This  mine  has  been  worked  constantly  with  a  small 
force.  During  the  first  nine  months  of  the  year  231  tons  of  ore  have 
been  extracted  and  reduced,  giving  a  gross  yield  of  $13,488,  or  nearly 
|o8  per  ton. 

Soonday. — ^A  large  body  of.  good  ore  has  recently  been  struck  in  this 
mine  at  a  depth  of  96  feet  from  the  surface. 

inesfor'f  returns  of  ore  worked  in  White  Pine  County  for  the  quarter  tnding  March  31, 1^2. 


Name  of  mine. 


Canfine 

Xberbatdl  and  Anron 

Do 

Bdjpv  

Espin 

O.H.Trea8are 

£i«nnoDt  Silver-Milling  CompMiy 
<^Bto  Sflrer>Minliie  Coidimdt. ... 

saTwPUto !Tr...... 

Snath 

Sooth  Aurora... 

^    Do 

TOnch 

Xmkee 

Total  ore 

Total  tona  ti^Unga 


Qnantity. 


Tons. 

1 

5^256 

1,030 

14 

1 

639 

MO 

303 

65 

9 

17 

3,240 

3 

13 


6,064 

4,afn» 


X6f. 
733 


1.000 
1,400 
1,500 


1.000 
1,380 


600 
1,600 


Oroea  yield. 


$1.680  37 

109,346  90 

5^061  89 

249  84 

283  00 

16.582  68 

11,133  03 

12,167  28 

3,579  60 

972  00 

1,881  28 

0,334  50 

1,988  91 

253  75 


1,213 


{234. 


304  33 


Ttf^y^ifl^f. 


Befractory,  ahipped. 
TaiUnga. 


Plermont  diatiiot 
Pinto  diatriot 


Tailinea. 

"BefrmmoTyt  abipped  to  Bona 


-^MCMor's  retunu  of  ore  worked  in  White  Pine  County  for  the  quarter  ending  Junf  30, 1872. 


Kame  of  mine. 

Qnantity. 

Oroaa  yield. 

CaroliBe 

Tfms. 

11 
2,988 

52 

35 
393 

15 

Lb9. 
500 

025 

i,6o6 
i.'i2b" 

500 

•3,330  00 

100,987  22 

1,058  20 

741  SO 

7,187  50 

2, 115  75 

77  46 

8,788  99 

168  30 

Befkraotory.  ahiinied. 

Eberiiardt  and  Anrara 

lIlOUQOtJl 

Noonday     

O.H.Trpaaore-1' 

Otirer  and  SoUiTaa 

Pinto  diatriot 

S^lfrMUIg 

Silver  Plate 

145 

8 

Sooth  Aorora 

Total 

3,  see 

1,745 

133,464  92 

* 
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AMeB$or''s  retumt  of  we  worked  in  White  Pine  County  for  tkeqtutrUr  endkng  Septmber  30, 

1872. 


Name  of  mine. 


Aloeon 

Banner  State 

Caroliuo 

Bberbardt  and  Aarora. 

Blk 

Iceberg 

O.  H.  Treasnre 

Page 

Piermont 

Seint  John  del  Roy — 

Silver  Plate 

Truckee. 

Ward  Beecber 


Total. 


Qoantity. 


Tmt. 
6 

15 

29 

4.317 

1 

66 

837 

4 

830 


SI 
6 
2.394 


820 
940 
1.000 
1,300 
1,«:>0 
1,000 
1.100 
370 


1,430 

470 

1.520 

1,450 


7,862       880 


GroM  yield. 


1411  00 

676  00 

9.845  00 

166, 472  00 

132  00 

5,600  00 

14,045  00 

574  00 

5,683  00 

233  00 

1«120  00 

511  00 

63,814  00 


262,196  00 


Piermont  distiiot 


Jue9»or^8  retum9  of  bullion  produced  in  White  Pine  County  for  the  quarter  ending  Decem- 
ber 31, 1872. 


Name  of  mine. 


Quantity. 


Antelope 

Banner 

Colnmhus ;. 

Eberhardt  and  Anrora 

Caroline 

6encH«e 

Iceberg 

Iceberg,  (Englisb  company) 

Iceberg;  South 

Mammoth 

Noonday ^ 

O.  H.  Troaanre 

Snath  Aurora 

Silver  Plate 

Fronoh 

C  hloridera 

Total 


2bn<: 

1 

1 

6 

1,156 

5 

7 

41 

1 

52 

18 

4 

254 

29 

60 

16 

24 


Hut. 

1,076 

1,831 

1,137 

722 


1,782 


1,858 
1,818 
1.541 

938 
1.328 

481 

875 
1,096 

:i44 


254 


Grotts  yield. 


1119  06 

148  14 

090  62 

46, 240  00 

1.700  00 

152  59 

2,270  13 

81  00 

1,601  87 

522  59 

232  87 

10, 194  37 

1,  447  85 

1,335  02 

6, 848  00 

2,240  81 


"RAffl^flfg, 


1,299 


-I 


76, 144  92  I 


Schell  Gnek  district. — This  district  has  appareutly  not  met  with  the 
success  that  its  appearance  a  year  ago  warranted  us  to  expect.  Tbe 
mines  are  extensive,  and  apparently  contain  ore  of  a  fair  average  grade, 
but  they  have  proved  more  spotted  than  was  expected.  Sevenil  pur- 
chases were  made,  during  the  winter  and  spring,  of  prominent  mines, 
by  capitalists  in  San  Francisco  and  elsewhere. 

The  Woodburn  was  purchased  by  parties  from  the  East,  the  McMahou 
and  Great  Western  b.v  parties  in  San  Francisco.  Considerable  work 
has  been  done  on  all  these  mines,  but,  it  seems,  without  satisfactory  re- 
sults, as  t4ie  business  development  languishes.  The  Ruby  Hill  property 
was  purchased  by  an  English  company,  but  little  has  been  done  on  these 
mines,  principally  owing  to  legal  squabbles  in  which  the  members  of 
the  company  have  seen  tit  to  indulge  among  themselves.  Early  in  the 
summer  the  Tehama  Company  of  San  Francisco  purchased  several 
mines,  with  other  property,  located  about  six  miles  south  of  Schellbum, 
and  immediately  commenced  the  erection  of  a  20stamp  mill,  and  the 
development  of  their  property.  But  for  some  cause  or  other  the  alfair 
was  entirely  closed  about  one  month  ago.  Two  small  mills,  the  Hen- 
derson, at  Ruby  Hill,  and  the  Livingstone,  at  Ceutreville,  each  contain- 
ing five  stamps,  were  erected  during  the  winter  and  spring.    The  former 
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has  never  dropped  a  stamp.  The  latter  ran  for  a  short  time  on  Enby 
Hill  ore,  rather  unsatisfactorily,  however,  as  the  ore  contains  entirely  too 
much  antimony  for  raw  amalgamation.  In  short,  unfortunately  there 
has  been  only  one  enterprise  carried  to  a  Successful  issue  in  the  whole 
district,  to  wit :  they  have  succeeded  in  building  a  good-sized  town  at 
Sbellbom.  But  at  present  it  has  evidently  no  visible  means  of  sup- 
port. 

Robinson  district — During  the  past  summer  this  district  has  attracted 
considerable  attention  from  mining  men.  This  is  fairly  accounted  for 
partly  by  the  great  size  of  many  of  the  lodes  or  deposit's  and  partly  by 
the  fact  that  recent  explorations  have  proved  that  individual  mines  have 
improved  in  the  quality  of  the  ore  with  increasing  depth  of  the  works. 
Several  new  and  quite  important  discoveries  have  been  made  during  the 
last  summer,  both  in  the  silver  and  copper  bearing  zones  of  the  district, 
and,  upon  the  whole,  we  may  consider  the  prospects  for  its  future 
prosperity  as  rather  encouraging.  There  is,  however,  one  serious  draw- 
back ibr  a  western  district,  though  scientific  skill  would  certainly  suc- 
ceed in  overcoming  it.  The  majority  of  the  ores  in  the  district  belong 
to  tba  class  known  among  the  miners  as  base  or  refractory.  They  con- 
tain both  gold  and  silver  in  sufficient  quantity  to  be  of  commercial  Im- 
portance, but  some  of  them  represent  the  most  complicated  associations 
of  minerals  known  to  the  metallurgist.  A  large  class  of  veins,  of  which 
the  Hays  is  a  fair  type,  contains  gold,  silver,  copper,  iron,  lead,  anti- 
mony, zinc,  arsenic,  and  sulphur  in  combination.  Great  difficulty  has 
hitherto  been  experienced  in  working  these  gold  and  silver  ores  by  mill- 
process,  so  as  to  save  a  fair  percentage  of  both  the  precious  metals ; 
heoee  it  appeared  to  the  miners  that  reduction  by  smelting  was  really 
the  only  process  adapted  to  the  ores,  but  that,  too,  has  so  far  been,  if 
not  a  complete,  at  least  a  partial  failure.  Several  attempts  have  been 
made  at  reducing  them  in  the  ordinary  shaft-furnace,  but  in  every  in- 
stance  a  few  days'  run  has  proved  sufficient  to  destroy  the  lining.  The 
last  run  was  made  with  sandstone  lining,  hauled  from  Pancake  Mount- 
ain, fifty  miles  distant,  but  with  no  better  results  than  had  attended  the 
previous  trials.  The  same  sandstone  is  used  with  great  success  in  the 
Eareka  ixirDaces.  It  is  therefore  to  be  inferred  that  the  correct  ore- 
mixture  has  not  been  made  for  the  charges.  Western  miners  are  too 
apt  k>  forget,  or  possibly  they  do  not  know,  that  a  siliceous  lining  will 
not  do  for  a  furnace  which  is  to  smelt  basic  ores,  and  that  a  basic  fining 
will,  vice  versay  not  be  in  place  for  smelting  very  siliceous  ores. 

Considerable  exploratory  work  is  being  done  in  this  district,  princi- 
pally by  two  companies,  the  Canton  and  the  Hays,  each  of  which  em- 
ploys about  fifteen  men.  The  first-named  company  owns  some  thirty- 
five  locations,  and  one  shaft-furnace  of  moderate  dimensions.  They 
have  made  two  or  three  runs  with  the  furnace,  and  have  produced  33 
tons  of  argentiferous  lead,  worth  by  assay  from  $250  to  $800  per  toq. 
The  ores  formed  in  the  district  can  naturally  be  arranged  in  two  classes, 
corresponding  to  their  mineralogical  character  and  their  geological 
occurrence. 

1.  Argentiferous  and  auriferous  lead  ores,  occurring  only  in  metamor- 
phic,  stratified  limestone,  with  mainly  a  quartzose-aud  ferruginous  gan- 
gne.  Fluorspar  is  found  associated  with  the  ores  of  this  formation  exclu- 
sively. 

2.  True  copper-ores,  sometimes  occurring  in  the  limestones,  but  mainly 
inclosed  in  comparatively  recent  igneous  rocks.   * 

A  marked  peculiarity  in  this  district  is  the  occurrence  of  immense 
masses  of  iron  outcrops.    They  are  found  all  along  the  mineral-belt,  but 
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more  abaudantly  in  the  vicinity  of  the  igneons  rocks,  where  they  fre- 
qnently  attain  a  breadth  of  500,  or  even  more,  and  a  length  of  several 
thousand  feet.  Some  of  them  show  on  the  surface^only  brown  hematite, 
but  the  majority  are  associated  with  ores  of  lead  and  copper  in  variable 
quantities,  and  probably  all  will  eventually  prove  to  be  the  outcrops  of 
plumbiferous  and  cupriferous  lodes.  The  mineral-belt  of  the  district  is 
about  eigbt  miles  in  length  by  one  and  a  half  in  width.  Its  longitudinal 
axis  is  about  east  and  west,  or  nearly  at  right  angles  to  the  trend  of  the 
mountain-range.  The  eastern  half  is  situated  on  both  sides  of  a  deep 
caiion,  near'the  head  of  Murray  Greek.  The  country  in  this  vicinity  is 
quite  rugged  and  precipitous.  Bold  limestone  bluffs,  sometimes  100 
^t  in  height,  wall  both  sides  of  the  cation.  Murray  Greek  is  one  of  the 
largest  streams  found  in  Eastern  Nevada,  and,  with  abundant  fall,  is 
capable  of  furnishing  motive-power  for  several  stamp-mills  or  other 
metallurgical  works.  The  western  half  of  the  belt  occupies  a  valley,  and 
is  characterized  by  a  succession  of  low  rounded  hills  easy  of  access. 

The  mineral-deposits  occur,  as  I  mentioned  before,  in  two  distinct 
formations,  a  central  one  of  granite  and  igneous  rocks,  and  a  surround- 
ing one  of  fossiliferous,  stratified  limestone.  The  upheaval  of  the  cen- 
tral granite  rocks  has  tilted  the  stratified  rocks  outward  in  all  direc- 
tions ;  from  the  central  mass,  slightly  on  the  north  and  west,  and  more 
steeply  to  the  east  and  south.  Subsequently,  these  granites  themselves 
have  been  fractured  along  north  and  south  lines,  and  rhyolite  has  here 
intruded,  sometimes  covering  extensive  areas,  and  in  nearly  every  in- 
stance forming  the  smooth  rounded  hills  of  this  portion  of  the  mineral 
belt.  The  forming  and  filling  of  the  cupriferous  lodes  in  this  formation 
w^s  probably  contemporaneous  with  or  subsequent  to  the  rhyolitic  out- 
flows, for  we  find  extensive  areas  of  the  rhyolite  thoroughly  impregnated 
with  minerals  of  copper.  The  surface-ores  are  principally  malachite,  the 
stain  of  which  is  found  not  in  the  seams  only  but  through  the  whole 
mass  of  the  rock,  and  as  this  is  the  product  of  decomposition  of  other 
cupriferous  ores,  we  may  reasonably  infer  that  the  deposit  originally 
contained  either  sulphides  or,  what  is  perhaps  more  likely,  grains  of 
metallic  copper.  The  latter  opinion  is  strengthened  by  the  occurrence 
of  considerable  metallic  copper  in  the  lodes  found  in  this  formation. 

These  copper-deposits  contain  too  small  a  percentage  of  mineral  to 
be  of  commercial  importance  under  present  circumstances.  The  largest 
of  these  copi)er-fields  contains  an  area  of  not  less  than  160  acfes,  while 
the  smaller  ones  contain  from  1  to  10  acres.  Very  little  work  h'as  been 
done  on  them.  The  Miami  appears  to  be  the  most  prominent  at 
present.  It  was  discovei^ed  early  in  November  last.  A  perpendicular 
shaft  has  been  sunk  to  a  depth  of  30  feet  from  the  surface,  disclosing  a 
vertical  fissure  of  small  but  gradually-increasing  proportions.  The 
thickness  of  the  lode  where  discovered  was  only  about  4  inches,  but  it 
has  increased  to  3  feet  at  the  bottom  of  the  shaft.  The  characteristic 
ore  is  red  oxide,  associated  with  considerable  black  oxide  and  some 
metallic  copper.  Malachite  and  arseniate  of  copper  are  also  found.  The 
Osbom  is  situated  about  one  mile  west  of  the  Miami,  and  yields  the 
same  kind  of  ore.    A  shaft  has  been  sunk  to  a  depth  of  70  feet. 

In  some  of  these  lodes  the  copper  appears  to  run  out  a  few  feet  from 
the  surface,  a  soft  ash-like  substance  taking  its  place. 

The  Western^  Kentucky,  Ontario,  Burnside,  Gem,  and  Dirago  are 
promising  locations,  but  not  prospected. 

The  principal  portion  of  the  lead-bearing  zone  is  situated  east  of  the 
copper- veins,  although  several  valuable  deposits  have  been  found  in  the 
stratified  rocks. 
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The  Altman  mine  is  sitaated  on  the  south  side  of  the  cafion,  three* 
qoarters  of  a  mile  east  of  Mineral  City,  and  near  the  extreme  east  end 
of  the  belt.  This  mine  has  been  worked  occasionally  for  the  past  three 
years,  for  the  purpose  of  obtaining  iron-ore  for  flux  in  the  attempted 
smeltingoperations.  ^o  value  was  attached  to  the  property  until  it 
was  discovered  during  the  last  summer  that  a  large  portion  of  the  vein 
or  deposit  consisted  of  lead-ore^  containing  sufficient  gold  and  silver  to 
make  mining  for  it  remunerative.  The  gold  is  mostly  free,  and  has  been 
freqaently  panned  out  from  the  soft,  friable  mass  in  whit$h  it  is  found, 
sometimes  yielding  as  high  as  10  cents  to  the  pan.  This  probably 
occars  only  in  the  shape  of  nests  or  pockets.  Several  shafts  have  been 
sank  on  the  mine  to  depths  varying  from  60  to  100  feet  from  the  surface. 
A  tunnel  has  also  been  driven  into  the  mountain  450  feet,  tapping  the 
ore  150  feet  fix)m  the  surface.  These  explorations  have  developed  a 
deposit  or  vein  of  iron-stone  over  100  feet  in  thickness  from  east  to  west, 
and  800  feet  in  length.  The  valuable  argentiferous  and  auriferous  lead- 
ore  is  found  traversing  the  ironstonegangue  in  irregular  seams  and 
deposits,  varying  from  1  to  30  feet  in  thickness.  Probably  one-tenth  of 
the  whole  mass  of  the  ledge  will  average  $45  per  ton. 

The  Hays  is  situated  about  one  and  a  half  miles  west  of  Mineral  City, 
and  near  the  eastern  limit  of  the  copper-belt.  It  is  inclosed  in  stratified 
siliceous  limestone,  which  it  crosses  at  nearly  right  angles  to  the  plane 
of  stratification.  The  vein  is  very  irregular,  its  thickness  ranging  from 
1  to  9  feet.  An  inclined  shaft  has  teen  sunk  on  it  to  a  depth  of- 100 
feet ;  also,  a  perpendicular  one  60  feet  in  depth.  In  the  incline  the  vein 
is  continuous.  The  ore  is  quite  rich  in  gold  and  silver,  the  latter 
slightly  predominating.  Its  average  value,  estimated  from  a  number  of 
soHalled  average  assa^'il,  is  over  $150  per  ton.  But  this  is  probably  too 
high  for  a  real  average.  The  predominating  mineral  is  a  brown  hema- 
tite, especially  rich  in  gold,  with  a  fair  percentage  of  silver.  But  the 
richest  portion  of  the  ledge  consists  of  a  dark  mineral,  approaching  very 
nearly  to  gray  copper  in  appearance.  It  is  the  intention  of  this  company 
to  erect  a  20-8tamp  mill' the  coming  summer,  for  the  purpose  of  reducing 
their  ore  by  the  ordinary  Washoe-pan  process,  saving  what  percentage 
they  can  in  the  first  place,  but  relying  principally  on  reworking  the 
tailings,  after  they  have  had  sufficient  time  to  oxidize,  for  saving  a 
iair  perceutage  of  the  gold  and  silver. 

ytu>  district. — West  of  the  copper-belt,  and  seven  miles  west  of  Mineral 
City,  is  sitaated  theso-called  New  district.  A  considerableezcitement  was 
created  here  during  the  past  summer  by  the  discovery  of  a  small  pocket 
of  hom-silver.  But  subsequent  developqients  proved  that  the  ledges 
differ  in  no  respect,  so  far  as  the  ore  is  concerned,  from  the  lead-lodes 
in  the  eastern  portion  of  the  district. 

Iron-stone,  containing  argentiferous  and  auriferous  galena  and  other 
lead-ores,  is  also  characteristic  of  this  part  of  the  district.  The  forma- 
tion is  stratified  limestone. 

The  principal  mine  is  the  Emma.  An  incline  has  been  sunk  on  it  to 
a  depth  of  50  feet  from  the  surface.  The  vein  is  large  and  fairly  de- 
fined, and  the  ore  of  good  grade.  There  are  a  great  number  of  loca- 
tions in  all  parts  of  the  district  that  promise  well,  but  I  have  thought 
it  necessary  to  describe  only  ropresentative  mines  of  each  class. 

Ward  district  is  situated  about  twenty  miles  south  of  Kobinson,  and 
at  the  eastern  base  of  the  same  range.  The  first  discovery  of  mineral 
was  made  in  August,  1872,  consequently  but  little  work  has  been  done. 
The  formation  is  limestone,  uplifted  by  diorite.  The  veins  aro  large 
and  well  defined,  and  the  ore  is  said  to  be  rich.    The  gangue  is  gener- 
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ally  qaartzose,  containing  iron,  copper,  and  mangauese,  tbe  last  in  great 
abundance.  The  most  noteworthy  mioes  are  the  Paymaster,  Atlantic 
Cable^  Caroline,  and  Qrampus.  The  first  named  has  a  shaft  40  feet 
deep.    Samples  of  the  ore  have  assayed  from  $50  to  $300  per  ton. 

Pinto  district. — ^An  English  company  erected  a  splendid  mill  in  this 
district,  with  Stetefeldt  furnace,  before  they  opened  their  mines,  so  as  to 
assure  them  of  a  supply  of  ore.  Subsequent  explorations  revealed  the 
disagreeable  fact  that  no  mineral-deposits  of  any  extent  existed  on  the 
company's  ground.  Only  a  few  thousand  dollars'  worth  of  ore  was 
raised  and  worked  when  the  company  shut  down  their  works. 

Eureka  district. — At  the  time  of  my  visit  to  the  neighboring  Eureka 
district,  early  in  September,  1872,  the  mines  and  works  were  idle,  and 
there  was  no  immediate  prospect  of  a  resumption  of  work. 

NTB  COUNTY. 

Philadelphia  district. — ^I  am  indebted  to  Mr.  W.  F.  Leon  for  parties- 
lars  in  regard  to  this  district,  which  has  lately  attracted  the  attention  of 
San  Francisco  capitalists  to  such  an  extent  as  to  induce  them  to  make 
large  investments  in  the  purchase  of  the  three  principal  mining-proper- 
ties at  Belmont. 

The  greater  portion  of  the  ores  milled  in  the  district  during  1872  were 
beneticiated  during  the  first  quarter  of  the  year  ending  March  31, 1872, 
at  which  time  the  principal  mines  were  sold  and  incorporated  in  San 
Francisco,  California. 

1.  The  El  Dorado  Sou^h  yielded,  to  the  old  owners,  W.  F.  Leon  &  Co., 
$93,227  in  bullion.  Since  March  this  mine  has  been  developed  by  sink- 
ing incline  shafts,  running  levels,  and  extracting  some  1,500  tons  of 
ore,  valued  at  about  $200'  per  ton.  This  has  been  stored  in  tbe  ore- 
houses  of  the  new  company,  and  on  the  dumps,  awaiting  the  comple- 
tion of  the  new  20stamp  mill,  which  will  be  running  the  1st  of  Feb- 
ruary, 1873.  The  mill  has  twenty  800pound  stamps^  a  Stetefeldt  far- 
nace,  eight  Stevenson  pans,  and  four  settlers,  all  costing  about  $100,0()0. 

The  vein  in  the  mine  has  been  continuous  from  the  surface  to  a  depth 
of  425  feet,  averaging  6  feet  in  width.  The  ores  are  chloride  and  sal- 
phurets  of  silver  and  stetefeldtite.  There  are  slight  traces  of  oxidized 
copper-ores  and  carbonate  of  lead  in  the  ore. 

At  the  main  shaft  are  steam  hoisting-works  and  pumps.  The  com- 
pany are  working  eighty  men,  and  the  stock  is  now  selling  in  San 
Francisco  at  the  rate  of  $1,000,000. 

The  Arizona  mine  was  consolidated,  and  is  now  a  portion  of  tbe 
El  Dorado  South  Consolidated  Mining  Company's  ground.  It  has  been 
developed  by  2,000  feet  of  levels  and  tunnels,  exposing  a  lode  averag- 
ing 3  feet,  which  contains  some  of  the  richest  horn-silver  ever  found  in 
the  district.  About  600  tons  out  in  the  dump  are  awaiting  the  comple- 
fion  of  the  company's  mill.  The  yield  of  this  mine,  for  the  first  qnarter 
of  1872,  was  $43,860. 

2.  The  Monitor  mine,  now  also  the  property  of  a  San  Francisco  com- 
pany, has  been  developing  by  running  levels  and  sinking  shafts.  It 
contains  a  fine  vein  4  feet  wide.  The  new  20-stamp  mill  of  the  compnay 
is  now  running  on  ore  yielding  about  $150  per  ton.  The  yield  of  the 
first  qnarter  was  $74,300. 

3.  The  Belmont  Mining  Company  owns  the  High  Bridge  South  and  tbe 
Transylvania  Nos.  1  and  2,  and  is  also  incorporated  in  San  Francisco. 
They  have  been  making  some  very  extensive  developments  during  the 
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jear,  and  have  large  quantities  of  ore  in  their  dump  awaiting  an  op- 
IwrtaDity  to  get  it  redaced. 

L  The  Combination  Company's  mines  have  been  pifftially  worked,  hav- 
ing been  under  lease.  They  produced  several  hundred  tons  of  ore. 
The  first  quarter's  yield  was  $55,000. 

5.  Washington  Heights  Mining  Company,  incorporated  in  San  Fran- 
cisco, is  considered  the  best  undeveloped  mine  in  the  district.  It  is  now 
being  vigorously  worked. 

The  town  of  Belmont  has  increased  largely  in  population  and  enter- 
prise, and  the  district  is  generally  conceded  to  be  only  second  to  Yir- 
gioia  City  and  Pioche. 

Alarganumber  of  claims  that  have  been  lying  idle  for  years  are 
now  being  prosi>ected. 

Maretf  district. — This  district,  located  sixty-five  miles  south  of  Eureka, 
and  open  the  eastern  slope  of  the  same  range  of  mountains,  has  been 
mentioned  in  former  reports.  The  silver-bearing  veins,  eighteen  in  num- 
ber, are  within  a  belt  of  3,000  feet  in  width.  They  all  stand  perpendicu- 
larly, cropping  out  at  intervals  fh>m  the  ravine  up  to  and  over  the  sum- 
mit of  the  mountain,  a  distance  of  two  miles.  The  veins  vary  from  4  to 
5  feet  in  width,  and  show  remarkably  regular  and  well-defined  walls.  The 
ooontry-rock  is  granite.  As  there  has  been  no  mill  nearer  than  Austin, 
by  present  road  one  hundred  and  five  miles  distant,  the  developments 
hare  been  confined  mostly  to  two  mines. 

In  the  Cedar  there  are  three  tunnels,  the  lowest  starting  from  the 
ravine,  the  others  80  feet  in  perpendicular  height  apart.  The  lowest 
one  is  in  410  feet,  the  next  225  feet,  the  third  400  feet.  The  pay-streak 
varies  from  6  to  18  inches.  The  entire  ore  averaged  the  last  year  $353.53 
per  ton. 

Upon  the  Magnolia  lode  there  is  a  tunnel  of  600  feet,  one  shaft  of  75 
feet  and  one  of  125  feet,  with  a  level  from  the  last  starting  70  feet  from 
surface,  and  now  in  175  feet.  The  pay-streak  varies  from  18  inches  to 
3  feet,  and  will  average  $200  per  ton ;  but  in  places  the  ore  will  work 
&om  $600  to  $1,000  per  ton.  It  resembles  the  Lander  Hill  ores,  except 
that  there  is  less  quartz  and  more  antimony. 

The  American  Eagle  has  one  incline  of  90  feet  and  another  of  60  feet ; 
also  three  levels,  each  60  feet  in  length.  The  pay-streak  varies  from  6 
to  20  inches,  and  works,  including  second  class,  $168.50  per  ton. 

The  Mount  Airy  has  a  shaft  of  75  feet  upon  a  vein  of  three  feet,  the 
pay-ore  occupying  the  entire  span  between  the  walls.  The  ore  worked 
bat  162  per  ton. 

Upon  the  Little  Giant  a  shaft  has  been  sunk  20  feet,  and  an  open  cut 
of  the  same  depth  and  length  has  been  made.  The  ore  and  vein  are 
similar  to  that  of  the  Cedar. 

Upon  the  Monetary  a  shaft  has  been  sunk  20  feet,  the  vein  containing 
for  the  entire  distance  two  feet  of  pay-ore,  which  will  work  $125  per 
ton«  There  is  a  lOstamp  mill  in  process  of  erection,  which  will  be  ready 
for  operations  in  May,  1873.  There  will  be  a  White's  furnace  in  con- 
nection with  it.  About  375  tons  of  ore  are  out  on  the  dumps,  and  a 
large  amount  of  ground  is  open  and  r^uly  for  stoping.  There  are  but 
few  men  mining  at  present,  but  the  force  will  soon  be  increased  suffi- 
ciently to  keep  the  mill  supplied  with  ore. 

The  foregoing  data  have  been  kindly  furnished  by  Mr.  David  8.  Og* 
den,  superintendent  of  the  Morey  Mining  Company. 

Twin  River  district — This  district  acquired  at  one  time  considerable 
repatation  on  account  of  the  great  richness  of  the  ore-chimney  found  in 
the  Murphy  mine.    Bince,  however,  the  New  York  company,  owning 
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this  mine,  went  foolishly  into  bankruptcy,  the  whole  district  has  been 
lying  idle.  Daring  the  last  year,  however,  a  new  company  has  been 
organized  in  San  Francisco  to  take  up  the  explorations  in  the  Marphy 
and  the  McDonald,  a  contignons  claim.  The  Marphy  and  McDonald 
claims  are  together  4,000  feet  in  length,  and  were  located  in  1866,  and 
developed  in  1867  and  1868.  The  former  owners  'sank  a  shaft  240  feet 
and  opened  three  levels,  which  were  driven.  300  to  400  feet.  The  mine 
produced  daring  1867  and  1868  $750,000  in  bullion,  the  average  work- 
ing of  the  ore  being  $117.30  per  ton.  The  company  had  a  fine  20-8tamp 
mill,  which  has  been  completely  renovated,  new  pans  being  provided, 
with  roasting-farnaces.  Its  capacity  is  600  to  700  tons  per  month.  In- 
cluded in  the  present  pArchase  was  a  fine  assortment  of  cord-wood, 
charcoal,  and  other  milling  supplies,  valed  at  $40,000.  There  are  also 
fine  hoisting  and  pumping  works,  the  former  company  disbursing  for  ill 
of  the  above  improvements  $250,000.  The  present  prospecting  of  the 
mine,  under  Mr.  P.  S.  Buckminster,  the  efficient  superintendent,  has 
been  successful  to  a  degree  to  amply  repay  the  owners  for  money  ex- 
pended. The  second  level  south,  and  the  fourth  level  both  north  aud 
south,  have  been  extended,  cutting  ore  in  each  case  of  considerable  ex- 
tent and  high  in  quality,  and  the  sinking  of  the  shaft  has  been  resumed, 
showing  already  indications  of  ore.  The  vein  is  large  and  well  defined, 
varying  in  width  from  8  or  10  to  over  20  or  even  30  feet;  the  ore  is  rich, 
I  occurring  in  seams  from  6  inches  to  8  feet  wide,  and  assaying  from  $100 
to  $500  per  ton,  picked  specimens  being  of  much  greater  value.  The 
present  company  is  incorporated  under  the  name  of  the  Murphy  Mining 
Company;  capital  stock  $3,000,000,  divided  into  60,000  shares  of  the 
par  value  of  $50  each. 

Troy  district — Mr.  H.  Newton  has  done  some  work  here  during  the 
year  for  an  English  company  on  the  Eagle  and  Troy  locations.  He  has 
also  built  a  fine  20stamp  mill  containing  a  Stetefeldt  furnace.  Toward 
the  end  of  the  year  it  was,  however,  reported  that  all  operations  had 
been  suspended.  I  am  not  informed  as  to  the  reasons  for  the  abandon- 
ment of  the  enterprise.  The  district  is  represented  as  being  well  sita* 
ated  in  regard  to  grass,  water,  and  timber. 

ESMERALDA  COUNTY. 

ft 

Very  little  productive  work  in  the  way  of  gold  and  silver  mining  has 
been  done  in  this  county  during  the  year.  Only  in  Columbus,  Monte- 
zuma, Lida  Valley,  and  Gold  Mountain  districts  some  little  activity  has 
been  maintained,  as  far  as  I  can  ascertain.  In  Columbus  district  are 
situated  probably  the  most  important  borax  fields  now  known.  Mr.  H. 
E.,  Whitehill,  State  mineralogist  of  Nevada,  says  in  his  report  for  1S71 
and  1872  in  regard  to  them : 

Colnmbas,  Fish  Lake,  and  Teal's  Marshes  alone  contain  20,000  acres  of  borax  land, 
which  will  yield  an  unlimited  supply  for  an  indefinite  period.  Besides  the  richer  por- 
tions of  the  borax  fields,  there  are  manv  thousand  acres  on  which  it  is  foand,  but  not 
sufficiently  concentrated  to  be  profitable,  except  in  the  very  driest  and  warmest  sea- 
sons. Columbus  Valley,  in  which  is  located  the  richest  deposit,  is  surrounded  on  all 
sides  by  semicircular  ranges  of  mountains,  having  openings  to  the  north  and  south. 
It  is  about  ten  miles  in  diameter  and  entirely  destitute  of  Tegetation,  being  covered 
for  the  most  part  with  a  light  incrustation  of  salt,  though  near  the  borders  of  the 
valley  alons  the  slopes  of  the  surrounding  hiUs  there  are  wide  stretches  of  drifting 
sands,  which  in  many  places  form  large  mounds.  Water  is  usually  found  at  a  depth 
of  about  12  feet.  At  the  north  end  of  the  valley,  which  is  the  lowest,  it  comes  ta 
within  2  or  3  feet  of  the  surface.  Near  the  foot-hills  to  the  west  side  of  the  valley  it  is 
found  free  enough  from  the  salts  to  be  good  for  drinking^  purposes. 

The  borate  of  lime  (ulexite)  is  found  in  small  quantities  in  all  parts  of  the  valler. 
But  the  principal  deposit  is  near  its  northern  extremity,  where  the  wash  of  the  whole 
vidley  and  surrounding  hiUs  is  collected.    It  forms  here  a  largo  bed,  which  is  covert 
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Tith  a  eoatiDg  of  salt.  This  accnmnlation  varies  in  thickness  with  the  moisture  of 
the  gronnd,  growing  in  warm,  dry  weather,  and  shrinking  again  in  wet,  culd  weather. 
The  whole  snrfaoe  is  elevated  several  inches  in  the  early  part  of  the  summer,  and  keeps 
oQ  increasing  until  the  first  rains.  It  rises  and  falls  somewhat  in  the  manner  of  a 
great  pan  ordongh.  Every  time,  however,  that  this  increase  and  diminution  takes 
place,  there  is  left  an^additional  quantity  of  the  solid  material.  Four  years  ago,  where 
now  the  bed  is  nearly  2  feet  in  thickness,  out  of  holes  dug  in  the  marsh  were  taken 
6mall  balls  of  this  substance  no  larger  than  birds'  oggs>  These  have  grown  nntil  they 
Tary  in  size  from  the  bnlk  of  a  potato  to  that  of  the  solid  bed  2  feet  thick.  There  is  a 
etratoxn  of  salt  underlying  the  borate  bed  a  few  inches  in  thickness,  and  beneath  this 
a  bed  of  sulphate  of  soda,  (glanber  salts.)  Beneath  this  beds  of  clay  and  sand  alternate 
to  an  Doknown  depth.  A  well  has  been  sunk  28  feet  through  this  sedimentary  forma- 
tion without  finding  anything  harder.  The  borate  of  soda  is  also  found  on  this  marsh. 
Messrs.  Eaton  &  Smith,  of  Columbus,  have  probably  the  best  location.  Several  other 
companies  also  have  borax  lands  on  the  same  marsh,  only  two  of  which,  however,  are 
enraged  in  its  manufacture. 

The  process  of  refining  here  is  very  similar  to  that  of  the  American  Company  in 
ChnrchiU  County ;  but,  as  the  material  is  much  purer,  a  greater  quantity  is  produced 
at  mnch  lees  exx>ense.  Mr.  Hearne,  with  six  tanks,  each  holding  two  thousand  gallons, 
'  crystallizes  one  ton  of  borax  daily.  The  Pacific  Company  have  thirty  tanks  in  use  re- 
fining. This  company  has  been  engaged  heretofore  in  concentrating  the  crude  mate- 
tial  and  shipping  it  to  San  Francisco.  The  companies  at  work  here  use  onlfr  the 
borate  of  soda,  as  it  contains  the  chief  elements  in  the  composition  of  borax.  When 
the  borate  of  lime  can  be  found  pure,  or  nearly  so,  it  is  more  profitable  to  ship  and 
mannfaeture  it  near  market,  a  large  proportion  of  the  carbonate  of  soda  and  water 
being  nsed  in  the  process  of  crystallization,  and  these  materials  can  be  obtained  nearer 
the  railroad.  It^terials  obtained  here  contain  about  31  per  cent,  of  borax.  The  cost 
of  manoiacturing  is  a'bout  $40  per  ton ;  the  price  of  freight  to  the  railroad  is  $60  per 
ton. 

Rhode's  bormx  field  lies  fourteen  miles  northwest  of  Columbus.  There  are  several 
hondred  acree  of  borax  lands  here.  Native  borax,  in  large  white  monoclinic  crystals, 
is  fonnd  in  the  mud  near  the  surface,  from  six  inches  to  afoot  in  depth.  Other  borates 
are  also  found  here.  The  marsh  is  very  soft  and  muddy,  the  waters  coming  close  to 
the  gnr£we,  and  in  wet  weather  covering  it.  There  are  also  here  about  1,000  acres  of 
salt  lands,  from  which  the  mills  at  Belmont  and  Columbus  are  supplied.  The  follow- 
ing analysis  of  the  borate  of  lime  was  made  by  Professor  Price,  of  San  Francisco,  from 
sunples  taken  from  fourteen  tons  of  the  material  obtained  at  Columbus : 

Sesqnioxide  of  iron  and  alumina 2.25 

Chloride  of  sodium  and  potassium 6.25 

Snlphate  of  soda 2.70 

Lime 11.10 

Boraeicacid 36.24 

Water 29.35 

Iwolnble  residue - 12.15 


Total 100.04 

Lida  Valley  and  Oold  Mountain  districts  have,  probably  owing  to  their 
i^lated  location,  not  made  as  much  progress  daring  the  year  as  was 
^pected.  From  some  of  the  mines  in  the  former  district  small  lots  of 
ore  have  been  worked  in  the  Deep  Springs  mill,  the  pnlp-assays  of  which 
are  herewith  given : 

^'aiaea  of  lodes.  Value  per  ton. 

Simon  Pare $1,303  00 

Sewaiia 1, 171  00 

Mountain  View 1, 016  00 

Bennett 1,012  00 

OoFino 896  00 

Lida  Bella 724*  00 

Frenchman 425  00 

M  art  in  &  Hen  ry 386  00 

Monitor 330  00 

Kappahannock 265  00 

Brown's  Hope,  owned  by  the  Deep  Springs  Mill  Company,  is  reported 
to  have  prodaced  ore  that  worked  mnch  higher  than  any  of  the  ledges 

named. 
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In  Gold  Moantain  district,  twenty  miles  north  of  Lida  Valley,  there 
are  many  fine  ledges,  about  one  handred  locations  being  on  record.  The 
developments  made  on  some  thirty-five  ledges  are  from  10  to  75  feet  in 
depth.  In  many  of  the  lodes  gold  predominates.  Though  this  district 
is  much  the  senior  of  Lida  Valley,  very  little  has  been  4one  in  it,  save  on 
the  State  Line  ledge,  nntil  since  the  organization  of  Lida  Valley.  Bor- 
dering on  the  undisputed  domain  of  the  ^'  noble  red  man,''  its  attrac- 
tions have'not  hitherto  been  appreciated.  There  are  at  present  about 
twenty  miners  in  the  district,  all  buoyant  with  confidence  in  soon  real- 
izing handsome  compensation  for  their  labor. 

UNGOLN  COUNTY. 

My  district, — This  district,  popularly  known  as  the  Pioche,  but  legally 
denominated  the  Ely  district,  is  at  present,  next  to  the  Comstock,  the 
most  important  on  the  Pacific  slope.  This  statement  is  justified  by  the 
figures  of  the  bullion-production,  from  which  it  appears  that  during  the 
twelve  months  ending  August  1, 1872,  the  district  shipped  in  fine  silver 
buUion,  $5,151,234 ;  in  base  bullion,  (100  fine  in  silver,)  $127,173 ;  and 
in  gold  $42,600 ;  total,  $5,321,007.  I  visited  this  district  late  in  August, 
1872. 

The  la^ge  production  had  been  obtained  almost  entirely  flx)m  two  veins 
(or  one  vein  with  a  spur  that  joins  it)  and  by  two  companies,  the  Mea- 
dow Valley  and  the  Kaymond  and  Bly.  At  that  time  it  was  a  single 
enormous  and  extraordinarily  rich  body  of  ore,  in  one  of  the  mines  of 
the  latter  company,  which  maintained  the  reputation  of  the  district  Oat- 
side  of  the  veins  upon  which  these  two  companies  are  located,  the  nn- 
merous  incorporated  and  unincorporated  enterprises  of  Piocbe  were  of 
various  degrees  of  merit  and  probable  success.  Many  of  them  were 
encouraged  by  the  circumstance  that  the  country- rock  outside  of  the 
main  ore-veins  already  known,  abounds  in  seams,  pockets,  and  small 
bodies  of  ore,  which  yield  rich  mineral,  and,  in  some  cases,  repay  the 
cost  of  exploration. 

Wildcat  claims  were,  of  coarse,  innumerable,  as  they  always  are  in 
the  neighborhood  of  really  good  mines.  The  miners  of  this  coast  shoald 
know  by  stern  experience  that  *'  extensions"  seldom  prove  profitable, 
when  they  adjoin  claims  containing  rich  bodies  of  ore.  Of  course,  while 
the  limits  of  a  bonanza  are  uncertain,  it  is  always  worth  while  to  explore 
acyacent  ground ;  but  the  owner  of  the  ground  just  beyond  the  bonanza 
is  frequently  all  the  worse  off  by  reason  of  the  good  fortune  of  his  next 
neighbor.  The  reason  is  simple  enough ;  the  concentration  of  rich  ore 
in  large  bodies  is  likely  to  leave  barren  spaces  and  zones  in  the  ore-bear- 
ing channel  or  vein  of  equal  or  greater  dimensions.  Moreover,  every 
vein  has  two  ends,  and  the  location  of  extensions  without  discoveries  is 
a  method  of  "  going  it  blind,'^  with  decidedly  unfavorable  chances,  for 
one  is  doubly  ignorant,  first,  as  to  where  the  vein  goes,  and  secondly, 
as  to  whether  it  goes  anywhere  at  all.  I  believe  "practical"  miners 
know  these  facts  quite  as  well  as  "  scientific"  ones^  but  there  is  this 
notable  difference  between  them,  that  the  former  always  regard  Uie  en- 
terprises in  which  they  are  for  the  time  being  engaged  as  exceptions  to 
an  the  rules  of  experience,  while  the  latter  are  less  subject  to  believe  in 
"  anomalies."  But  it  is  only  when  such  undertakings  are  bolstered  np 
by  misrepresentation,  exaggeration,  wild  ''  practical"  theorizings,  and 
the  like;  when  they  are  made  the  media  of  stock-jobbing,  or  the  leaky 
receptacles  of  "  foreign  capital,"  that  they  pass  from  the  realm  of  legiti- 
mate adventure  into  that  of  deceit  and  folly. 
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Combined  with  them  in  many  cases  were  the  blackmailing  and  pirati- 
cal dairns.  The  recent  Federal  mining  law,  providing  that  claimants 
shall  not  hold  possessory  titles  withont  working,  has  produced,  for  the 
present,  a  medicinal  aggravation  of  the  disease  it  is  calculated  ultimately 
to  core,  Thonsai^ds  of  ancient  ^^  claims,"  whicb  were  slumbering  peace- 
fully, have  been  revived  suddenly,  because,  if  they  do  not  speak  this- 
3^ear,  they  must  forever  after  hold  their  peace.  Pioche,  like  so  many 
di^trifsts  in  Utah,  is  cursed  with  old  locations  to  a  dreadful  eitenc ;  for 
it  was  unlucky  enough  to  lie  in  the  track  of  Connor's  California  volun- 
teers of  1864,  who  spent  their  leisure  time,  when  they  were  not  killing 
IndiaDs,  in  locating  mines.  Development  they-  effected  little  or  none ; 
bat  there  are  few  good  mines  in  the  region  over  which  they  campaigned 
which  they  are  not  ready  to  identify  as  the  very  places  where  they 
camped,  made  a  fire,  ndticed  lead  or  silver  sweating  out  of  the  hearth, 
^Mocated"  the  ledge,  and  entered  the  record  in  a  book,  which  (if  any- 
body doobts  the  story)  is  still  to  be  seen.  All  these  soldier-districts 
bare  since  been  re-ezplored,  reorganized,  and  covered  with  successive 
crops  of  new  claims ;  and  the  result  is  universal  unsoundness  of  mining- 
titles.  I  do  not  think  a  United  States  patent  was  held,  at  the  time  of 
my  visit,  by  any  mine  in  Pioche ;  and  I  am  sure  there  is  not  a  mining 
eoQipany  there  concerning  which  I  have  not  been  wisely  assured  by 
some  knowing  outsider,  that,  ^^in  reality,  sir,  they  don't  own  a  foot  of 
tbeir  ground.'' 

Out  of  all  this  confusion,  two  classes  of  persons  reap  a  rich  harvest, 
lawyers  and  ''  roughs."  The  former  are  paid  to  maintain  the  titles,  and 
the  latter  to  hold  the  ground.  Pioche  has  been  a  bloody  camp ;  but  it 
i«  to  be  hoped  that  the  days  of  violence  are  passing  away.  The  lawyers, 
bowever,  still  have  a  strong  hold,  and  the  complexity  of  suit«  and  cross- 
saits  is  sach  as  no  stranger  can  hope  to  nnravel  or  comprehend.  I  notice 
tbat  the  Meadow  Valley  Company's  report  for  the  year  ending  July  31, 
1B72,  contains  an  item  of  about  $37,000  law  expenses,  more  than  bal- 
HDced,  however,  by  receipts  of  nearly  $54,000  ^^  in  settlement  of  adverse 
claims;"  while  theBaymond  and  Ely,  though  it  reports  (for  the  year 
1S71)  only  $13,349  under  the  particular  head  of  ^^  law,"  returns  a  signifi- 
cant item  of  $108,798  for  ^'  lands,  claims,  and  titles,"  a  large  part  of 
vhich  was  nndoubt^ly  expended  to  avoid  the  cost  and  risk  of  litiga- 
tion. 

The  proportion  which  these  two  mines  have  furnished  of  the  bullion- 
product  of  the  district  may  be  seen  from  the  following  statement  for 
the  year  ending  August  1, 1872 — the  period  for  which  the  total  produc- 
tion has  been  given  above : 

Month.  Meadow  Valley.  Raymond  &,  Ely. 

1371-AugURt $173,269  04  $119,190  10 

S^tember 150;643  98  191,826  39' 

October  182,335  40  207,202  71 

November 166,423  30  261,692  34 

December 123,016  78  167,123  t)7 

1872-January 141,91114  179,785  44 

February 133,122  20  198,254  38 

March 153,406  17  319,977  64 

April 111,033  27  317,710  23 

May 120,290  18  335,910  01 

June.   95,666  59  328,796  13 

July 87,290  31  344,699  68 

Total 1,628,408  36  2,972,168  12 

12m 
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It  tbus  appears  that  these  two  companies  have  produced  $4,600,576 
oat  of  $5,321,007,  or  nearly  87  per  cent,  of  the  total  yield  of  the  district. 
Their  reduction-works  comprise  the  20-stamp  mill  of  the  first  company, 
located  at  Lyonsville,  iu  Dry  Valley,  and  the  two  mills  of  tlie  latter 
company,  of  20  and  30  stamps  respectively,  located  at  Bnllionvillej 
Meadow  Valley.  The  sudden  increase  of  the  Raymond  and  Ely  monthly 
product,  iu  March,  1872,  indicates  the  time  when  the  new  30-stamp  mill 
went  into  operation. 

The  mines  are  situated  ia  a  range  of  hills  running  nearly  east  and 
west — contrary  to  the  usual  meridianal  direction  of  the  mountains  of 
Nevada.  The  immediate  country-rock  is  quartzite,  dipping  northward; 
but  an  anticlinal  passes  along  the  northern  face  of  the  mountain,  above 
which  (topographically  speaking)  the  rocks  dip  south.  The  elevation  on 
the  two  sides  of  the  anticlinal  has  not  been  equal,  and  the  result  is 
that  the  rocks  on  the  two  sides  correspond  neither  in  character  nor  in 
position.  On  the  north  we  have  the  quartzite,  dipping  in  that  direc- 
tion ;  on  the  south,  a  belt  of  magnesian  shale,  lying  steeply  and  closely 
across  the  edges  of  the  quartzite  strata,  and  above  this  shale,  heavy 
beds  of  limestone,  also  dipping  south.  The  principal  silver-bearing  veia 
is  in  the  quartzite,  and  courses  not  far  from  the  anticlinal,  with  a  gen- 
eral parallelism,  but  dips  south,  from  50  to  80  degrees.  It  is  beyond 
doubt  a  fissure.  So  far  as  it  can  be  studied  from  present  developments, 
this  vein  branches  into  two  as  it  is  followed  eastward ;  and  both  these 
branches  have  been  extensively  and  productively  worked.  To  gain 
some  notion  of  the  relative  position  of  the  mines,  let  the  reader  imagine 
himself  standing  at  the  point  of  bifurcation,  and  looking  north.  Be- 
hindhim  rises  the  mountain,  before  and  below  him  clusters  the  town  of 
Pioche,  and  beyond  that  the  wide  prospect  of  a  vast  vsdley,  bounded  by 
mountain-ranges  far  away.  To  the  right,  the  two  divergent  branches 
of  the  vein  are  thickly  set  with  shafts  and  lioisting- works.  They  differ 
in  their  course  about  20  degrees.  To  the  left  (west)  the  single  vein  con- 
tinues, barring  a  break,  caused  by  a  barren  cross-course  of  brecciated 
materia],  mischievously  interjected  by  nature  to  help  the  lawyers.  The 
ditterent  claims  lie  on  the  surface  as  follows :  West  of  the  bifurcation, 
the  Meadow  Valley  Company  holds  340  feet :  east  of  the  same  point 
the  same  company  holds  1,520  feet  on  the  north  branch,  and  460  feet  on 
the  south  branch,  making,  in  all,  2,330  feet  of  continuous  mining- ground, 
through  the  whole  of  which  the  workings  of  the  company  extend,  con- 
stituting a  magnificent  mine. 

Kext  to  the  Meadow  Valley  line  on  the  west,  comes  the  Panaca  mine 
of  'the  Baymond  and  Ely  Company,  covering,  I  believe,  600  feet,  and 
containing  the  most  remarkable  body  of  high-grade  ore  now  to  be  seen 
on  this  coast. 

On  the  east,  beyond  the  Meadow  Valley  line  on  the  south  branch,  we 
have  the  Washington  and  Creole,  200  feet,  and  the  Burke,  Creole,  and 
Vermillion  mines  of  the  Raymond  and  Ely  Company,  covering,  I  be- 
lieve, about  1,500  feet.  On  the  north  branch,  beyond  the  Meadow  Val- 
ley line,  comes  the  Pioche  Company's  ground,  about  400  feet.  Finally, 
there  are  on  both  ends,  and  hovering  about  the  claims  enumerated, 
countless  ^<  extensions '^  and  adventures,  which  help  to  make  things 
"  lively  ^  in  the  district ;  and  high  up  on  the  hill,  sometimes  even  in  the 
limestone,  hopeful  afid  enterprising  people  are  digging  and  boring  into 
the  bowels  of  things,  and  hoisting  much  rock.  Among  the  outside 
mines  of  notoriety  are  the  Sunbeam,  Excelsior,  Bowery,  American  Flag, 
Chief  of  the  Hill,  Desdemona,  Hahn  and  Hunt,  Alps,  Spring  Mountain, 
&c.    Some  of  them  are  reported  to  be  making  money.    I  can  vouch  that 
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they  all  make  more  or  less  noise.    The  following  table  shows  the  feet 
and  shares  in  the  principal  incorporated  mines  of  Ely  mining-district : 


Name  of  miDe. 


Alps 

American  Flag . . . 

Bowery 

Chapman 

Chief  of  the  HiU. 

CoDdor 

Excelsior 


Haiper..^ 

HahnandHant 

iDgomar 

IdSian  HaU 

Louise 

Meadow  Valley 

Headow  Yalley^weet extension. 

Moekini;  Bird 

Pacific  Tunnel 

Pioche 

Pioche,  west  extension 

Raymond  and  Ely 

Sterling 

Washington  and  Creole 


Feet  in 
mine. 


700 
1,200 
1,000 


800 
1,200 


1,000 
1,000 
1,000 


Shares 
per  foot. 


3ri 

25 

30 


25 

20 


30 
30 
15 


Total 
shares. 


30,000 
30,000 
30,000 


30,000 
24,000 
12, 000. 


30,000 
30, 000. 
10,000 


24,023 

200 

1,000 

1,200 

1,000 


4,000 

1,200 

200 


30 
30 
25 

20 


7i 
25 
150 


60,000 
60,000 
30,000 
30,000 
20,000 


30,000 
30,000 
30,000 


To  retam  to  the  two  principal  mines. 

The  Meadow  Valley  was,  for  a  while,  the  leading  enterprise  of  the  dis- 
trict;  and  the  large  amount  and  the  favorable  location  of  its  ground  will 
secure  to  it  a  long  lease  of  life.  But  it  is  not  denied  that,  for  the  past 
year,  its  brilliant  prospects  have  waned  into  temporary  eclipse.  That 
is  I'D  say,  the  reserves  of  the  rich  ore  have  been  reduced  without  the 
development  by  explorations  of  equivalent  resources  for  the  future. 
The  saperintendent  reported,  August  10,  4,500  tons  of  first-class  ore 
in  die  developed  sections  of  the  mine,  of  the  gross  value  of  $360,000 — 
about  three  months'  work  at  the  usual  rate  for  the  mill.  At  the  time  of 
my  visit,  however,  the  mine  had  assumed  a  more  promising  appearance 
at  several  points,  and  particulaily  in  the  bottom,  at  a  depth  on  the  vein 
of  750  feet — the  deepest  point  yet  attained  in  Pioche — where  a  body  of 
rich  ore  of  unknown  size  had  been  penetrated  for  a  few  feet.  It  is  a 
carious  illustration  of  the  sensitiveness  of  the  San  Francisco  stock- 
market,  that  the  discovery  of  this  body,  before  anything  had  been  learned 
as  to  itB  size  and  value,  being  reported  secretly  by  spies  to  parties  in  that 
city,  caused  a  rise  in  the  stock  which  represented  an  increase  in  the 
valuation  of  the  mine  of  nearly  a  million  dollars. 

The  Baymond  and  Ely  is  now  the  leading  mine  of  Pioche.  The  older 
claims  of  this  company,  on  the  south  branch,  viz,  the  Creole,  Burke,  and 
Vermillion,  have  had  their  day.  It  was  not  an  extraordinarily  brilliant 
day,  at  the  best ;  and  whether  it  will  ever  dawn  again  is  uncertain.  Of 
oiarse  there  are  possibilities  '^  in  depth ;"  but  at  present  no  ore  is  ex- 
tracted from  them.  It  is  the  Panaca  mine,  away  west  of  the  bifurcation, 
and  separated  from  the  other  property  of  the  company  by  the  interven- 
ing ground  of  the  Meadow  Valley  and  the  Washington  and  Creole,  which 
now  forms  the  basis  of  the  almost  unexampled  prosperity  of  the  com- 
pany. The  vein  does  not  here  come  to  the  surface  at  all.  The  Lightner 
shaft,  sunk  vertically,  and  almost  at  random  through  the  magnesian 
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shale,  crossed  the  anticlinal,  and  entering  the  quartzite,  struck  immedi- 
ately the  upper  edge  of  the  vein,  and  developed  a  body  of  rich  pre,  which 
has  produced  already  some  $2,000,000,  shows  as  much  more  in  the  re- , 
serves  now  standing,  and  gives  as  yet  no  sign  of  approaching  termina-  * 
tion  in  depth.  The  length  of  the  body  in  the  fifth  level  (vertical  depth 
.  423  f^t)  is  upwards  of  550  feet ;  its  height  thus  far  developed  is  335  feet ; 
and  its  thickness  varies  from  one  to  four  feet  of  first-class  ore,  assaying 
on  the  average,  say  $150.  The  mills,  treating  90  tons  daily,  produce 
from  $11,000  to  $13,000  every  twenty-four  hours.  The  ore  contains 
chloride  of  silver,  with  carbonates  of  lead  and  various  of  the  true  silver- 
ores.  The  Meadow  Valley  ore  has  been  similar,  but  baser  and  poorer. 
What  reflects  most  credit  on  the  management  of  the  Raymond  and 
Ely  is,  however,  not  the  richness  of  the  mine,  for  that  is  sheer  luck,  but 
the  fact  that,  tn  spite  cf  its  richness^  it  is  worked  with  care,  economy,  and 
skill.  We  are  accustomed  to  see  mines  in  bonanza  butchered,  and  their 
proceeds  squandered.  There  is  no  doubt  that  the  Raymond  and  Ely, 
instead  of  paying  regnlariy  $210,000  monthly  in  dividends,  could  have 
been  so  pushed  as  to  pay  for  a  while  a  much  larger  amount,  and  the  stock 
could  have  been  driven  up  from  $170  (representing  $5,100,000  for  the 
whole,)  to  above  $200  per  share.  But  the  normal  rate  of  extraction  for 
a  mine  is  determined  by  the  rate  at  which  shafts  can  be  sunk  and  new 
levels  opened  in  depth,  not  by  the  ease  with  which  existing  stppes  can 
be  stripped ;  and  this  principle  had  here  been  borne  in  mind.  The  result 
was  great  steadiness  in  the  value  of  the  stock,  and  confidence  on  the  part 
of  the  stockholders,  whose  interests  are  not  made  the  foot-balls  of  the 
street. 

Fine-bullum  product  of  the  My  districty  Nevada^fi^  1872, 


Date.  Amoant. 

Jannary $278,206  92 

Febraary 314,054  29 

March 502,954  74 

AprU 421,920  16 

May 505,276  61 

JIU16 467  431  52 


Bate.  AnKnml 

July $522,7^84 

August 427,241  54 

September 450,866  42 

October 454,557  03 

November 508,086  19 

December 420,343  89 


Total  amount  of  fine  balUon 5,276,724  17 


Amount  of  fine  bullion  produced  by  the  Meadow  VaUey  Mining  Com- 
pany for  1878 11,180,447  81 

Amount  of  base  bullion 123,068  09 

Total  yield  for  the  Meadow  YaUey  Mining  Company 1,303,515  90 


'Gross  amount  of  fine  bullion - 15,276,724  17 

^GroBS  amount  of  Meadow  Valley  Mining  Company's  base  bullion 123, 068  09 

Total  yield  of  bullion  lor  1872 ; 6,399,798  86 
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Dividend  paid  during  &e  year  ending  December  31, 1872. 


Dkfe. 

Bay]DondA,Ely 
Compwiy. 

MMdow  Val- 
ley CompMiy. 

Pioohe 
Company. 

Grand  totnL 

J«Miy 

190,000,00 

iu^l!7:::  :::.'.: :::::;::: 

150,000  00 
210,000  00 
210,000  00 
210,000  00 
210,000  00 
210,000  00 
210,000  00 
210,000  00 

eio,ooo  00 

150,000  00 

$90,000  00 
90,000  00 
60,000  00 
60,000  00 

Jnlj 

♦ao.ooooo 
soiooooo 

October. 

KoTUBbw 

Deeemb>r 

60,000  00 

Total  .  . 

2,070,000  00 

360,000  00 

40,000  00 

K«o.ooooo 

Tfae  following  statements  are  taken  firom  the  secretary's  report  of  the 
Headov  Valley  Oompuiy  for  the  fiscal  year  ending  Jnly  Si,  1872  : 

Co9t  <(f  produetitm  of  bullion,  <atdprofit»  realised. 

HtHINO-pEPAfiTMBNT. 

EiplOTBtion  «tid  d»d  work 1130,472  54 

UborioeitnctiDgore* 222,485  17 

Mining-sappUea 109,873  88 

Fnigbt  from  San  FnacUoo  onaopplfes 9,639  67 

(^lingeut  tniiie-«xpeiUM... 4,833  16 

a»Urie« .*. 16,516  62 


19,041  II 


HILLIKa-DXPAKTMBNT. 


Ore-baiuportfttloD  ftom  mine  to  mill,  (ten  milee) 81,595  66 

Cbemic*!*,  qmcluilver,  andotbermppliu 238,158  27 

Tnigbt  from  8an  FraDoiteo  on  enppllea 41,546  09 

Ubor  in  reduction  of  orea 07,419  96 

CoDtiDgeiit  milUDtc-expenaM 2,668  00 

*■*""  -^-^                        ,,,.■■■.,■■.-■..■.■■■..,■.■,,■.•*  9,916  10 


441,306  97 


laacKLLAxsovB, 


Frrigbt  on  baae  bollioa  to  Sao  FranciMO .  -. ■■ •• 

Discoant  on  bnllion-yield  forenrrent  year .... ■> 

l^tste  of  Nevada  taxes  on  bnllion,  134,267  79;  mill,il,93&.. 

EieboDi^ 

Imiraiiee  premitunaoD  mill-property 

Tclenama ... .- 

^n  Francisco  incidentals 

E«i  Francisco  salaries  and  tniateas'  fees 
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Beeeiptsfram  hullian  and  other  sources. 


• 


By  bnllion  proceeds  of  company's  redaction-works  at  Lyons- 
▼ille.  as  per  tabular  statements  of  general  superintendent 

for  the  fiscal  year  ending  this  date fl,  028, 408  36 

By  rents  of  boarding-houses  for  workmen $1,000  00 

By  sales  of  materiau — 

Mine-supplies /  3,013  73 

Mill-supplies 8,326  95 

By  interest 91  47 

By  foundery-account — 

Net  sales  of  castings 2,249  QH 

14,681  23 

1,643,089  59 

The  following  is  a  sammaiy  of  the  fiscal  transactions  of  the  same  com- 
pany for  the  fcdl  corporate  term  ending  Jaly  31, 1872: 

Permanent  investmentSy  dividends^  and  current  resources. 

PERBCANSNT  DnrESTBCBNTS. 


In  mine-propertit 

For  thefisoal  term  186^-71 $289,588  17 

For  the  fiscal  year  ld7l-'72 37,402  56 

$396,960  73 

In  construction  of  mining-works — 

For  the  fiscal  term  1869-71 44,808  53 

For  the  fiscal  year  1871-72 .•—     21,657  07 

66,460  60 

In  construction  of  reduction-works — 

For  the  fiscal  term  1869-71 214,066  32 

For  the  fiscal  year  1871-72 30,422  45 

244,488  77 

Total  permanent  inyestment $637,910  10 


DIVIDBMBS. 


Paid  to  stockholders,  for  the  fiscal  term  1869-71 330,000  00 

Paid  to  stockholders,  for  the  fiscal  year  1871-72 690, 000  00 

1,020,000  00 

Total 1,657,910  10 

CURRENT  RESOURCES, 

Inventory  of  supplies  at  mini^.... 19,041  11 

Inventoi^  of  supplies  at  mill 79,499  83 

H.  H.  Day,  general  superintendent 2^408  63 

BuUion  in  transitu 38,342  76 

Cash , 71,980  73 

211,273  06 

1, 869, 183  16 

AssessmentSj  bullion  produetj  net  profits^  adverse  claims^  and  current  lia- 
bilities. 

Assessments,  for  the  fiscal  term  1869-71 $210,000  00 

Bullion  product — 

For  the  fiscal  term  1869-71 $1,671,465  ee 

For  the  fiscal  year  1871-72 1,628,408  36 

Total  gross  yield $3,299,874  02 
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• 

BoIlioD  eoei-aheets — 

For  thfi  fiscal  term  1869-71 $862,011  22 

For  the  fiscal  year  1871-72 933,076  97 

Total  coet-eheets 1,795,088  19 

Deduct  reDtals  and  sales  of  supplies — 

For  the  fiscal  term  1869-71 ....  $4,213  94 
For  the  fiscal  year  1871-72  ....  14, 681  23 

18,895  17 

$1,776,193  02 

Total  net  profits  on  yield — 

For  the  fiscal  term  186^71 813,668  38 

For  the  fiscal  year  1871-72 710,012  62  ^ 

$1,523,681  00 

Adrerae  claims — 

Beceived  in  settlement  thereof 53,811  24 

CURBENT  UABIUTIES. 

Baperintendent's  drafts  nnpresented 81,690  92 

1, 869, 183  16 

The  following  is  an  abstract  of  the  superintendent's  report  of  the 
Baymond  and  Ely  Company  for  the  fiscal  year  ending  December  31, 
1872: 

The  ores  worked  at  the  mills  daring  the  year  have  yielded  oyer  75  per  cent,  of  the  pulp 
aaaay;  The  two  mills,  20  and  30  stamps,  are  in  good  condition,  and  the  completion 
of  the  railroad  between  Pioche  and  Bullionville  will  greatly  redace  the  cost  of  trans- 
portation. The  Lightner  shaft  in  the  mine  is  now  down  623  feet — seventh  level— and 
they  are  still  sinking  It.  In  this  shaft  above  the  seventh  leyel  there  are  24^000  tons  of 
ore,  assaying  $125  per  ton ;  and  there  are  4,000  tons  of  the  same  average  value  in  the 
Creole  mine,  with  over  12,000  tons  of  third-class  ore  on  the  dumps.    The  summary  of 

operations  for  the  year  is  as  follows : 

Tons. 

Ore  on  hand  at  beginning  of  year t 1,707 

Ore  extracted  daring  the  year 39,369 

Total 41,067 

Ore  shipped  to  mills 28,874 

Ore  reduced  at  mills 28,626 

Ore  on  hand  at  mills 600 

Ore  on  hand  at  the  damps 12,193 

In  the  secretary's  report  are  some  very  interesting  items.  The  mine 
lias  only  been  in  operation  abont  two  years,  and  since  March,  1871,  it 
has  paid  as  dividends  to  stockholders  the  sum  of  $2,685,000,  including 
the  December  dividend.  The  dividends  in  1871  averaged  $20.50  per 
share,  and  $69  in  1872;  and  were  at  the  rate  of  55  per  cent,  of  the  gross 
receipts  in  1872,  against  46  per  cent  in  1871.  The  bullion-production  in 
1871  was  $1,361,590,  against  $3,693,936  in  1872.  The  total  dividends 
have  been  as  follows : 

ISn.  1973. 

Jannary f90,000 

February 

Maroh.. -• $30,000  150,000 

April 30,000  210,000 

May 210,000 

June 30,000  210,000 

July 30,000  210,000 

Aagnst 30,000  210,000 

September 45,000  210,000 

October , 120,000  210,000 

NoTcmber 150,000  210,000 

December 150.000  150,000 

*  ■  ■ 

Totala 615,000  2,070,000 
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RBCBIFTS. 

Prom  bullion $3,698,996 

SoperiDtendent's  drafts  not  presented 18,005 

Miscellaneous «..  7,473 

Total  receipts 3,784,411 

Cash,  per  previous  report 64,681 

Total 3,784,095 

DISBURSEMENTS. 

liands,  claims,  and  titles *....—.••....» $49,781 

Law-expenses 48,385 

For  mining ..., 668,709 

For  milling v.. •. 411,443 

Hauling  ore  to  mills 1S2,944 

Mlne-iraprovements 3,890 

Mill-improvements 14,110 

Completion  of  mill * 26,650 

'VtozeB 80,434 

Dividends 2,070,000 

Discount  on  bulliou ....;  55,569 

Advanced  to  Nevada  Central  Railroad 100,000 

Ineoranceon  mills * 7,322 

Office-salaries 7,'iOO 

Misoellaneons 8,56d 

Outstanding  drafts  paid 30,521 

Total  disbnrsements 1 9,635,517 

Cashonhand •    148,J>78 

Total 3,784,095 

Following  is  a  statement  of  the  assets  and  liabilities  of  the  eoYnpany: 

ASSETS. 

Improvements  at  mines $34,525 

Stores  at  mines .: , 12,954 

Ores  on  dumps 640.146 

Mills,  &G 198,109 

Stores  at  mills 100,517 

Ores  at  mills 33,600 

Tailings  At  mills 670,960 

Adyanced  to  railroad 100,000 

Advanced  to  telegraph 836 

Office-furniture ^.. 1,344 

Cashonhand 148,578 

Total 1,941,571 

Tbe<only  liabilities  consist  of  the  superintendent's  drafts  advised,  but  not  presented^ 
amounting  to  $18,005. 

Treaiment  of  ores. — I  am  indebted  to  Mr.  G.  F.  Williams,  of  the  Mea* 
dow  Valley  Company's  mill,  for  the  following  highly-interesting  accomit 
of  the  mill-process  employed  in  this  district : 

The  ore  of  the  Pioche  mfbes  contains  gold,  silver,  and  lead.  Small 
quantities  of  ore  from  the  Meadow  Valley  mine  have  assayed  as  high  as 
97,384  per  ton  in  gold.  The  value  of  the  ore  per  ton,  in  silver,  varies 
very  much.  The  average  ore  sent  to  the  mills  gives  a  pulp-assay  of  from 
$100  to  $200  per  ton.  The  silver  is  partly  in  the  form  of  chloride  (from  40 
per  cent,  to  85  per  cent.)  and  partly  in  the  form  of  sulphide.  The  per- 
centage of  lead  varies  from  5  per  cent,  to  60  per  cent  As  the  processes 
of  milling  Pioche  ores  differ  somewhat,  they  are  separately  given  in  the 
following : 
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The  Meadow  Valley  Mining  Company's  mill,  Bitaated  in  Dry  Valley, 
ten  miles  distant  from  Piocbe,  is  a  dOstamp  mill,  dry  crosfaer.  The 
battery  and  pans  are  driven  oy  separate  engines.  Tbe  speed  of  the 
battery  is  from  d5  to  98  blows  per  rainnte.  With  this  speed  tbe  com- 
pany is  able  to  cmsh  from  75  to  90  tons  every  twenty -foar  hoars.  The 
weight  of  the  stamps  is  750  pounds  each;  the  ore  is  crashed  through  a 
No.  6  screen,  the  holes  being  one-forti^h  of  an  inch  in  diameter.  There 
are  fourteen  *^  Horn"  pans  of  a  capacity  of  1^  tons  per  charge.  As  soon 
as  a  pan  is  charged  with  palp,  from  8  to  10  pounds  of  bluestone,  (sul- 
phate of  copper)  and  25  ponnds  of  common  salt  are  added.  The  charge 
is  then  gronnd  from  four  to  five  hours.  At  the  expiration  of  this  time, 
the  muller  is  raised,  and  from  300  to  500  ponnds  of  quicksilver  (accord- 
ing to  the  richness  of  the  ore)  are  added,  and  the  amalgamation  is  con- 
tinned  for  three  or  fonr  hours.  The  object  of  raising  the  muller  is  to 
prevent  the  grinding  of  the  base  amalgam  and  the  consequent  loss  of 
qntcksilver.  The  time  of  working  the  charge  is  fh>m  seven  to  eight 
hoiuB.  The  bullion  from  t^e  amalgam,  as  it  comes  from  the  pans,  is 
from  .300  to  .400  fine.  This  fineness  is  raised  by  a  very  simple  and  cheap 
method  of  refining,  viz,  the  quicksilver  and  amalgam,  when  drawn 
from  the  settlers,  are  poured  into  strainers  suspended  in  water,  which  is 
heated  by  steam.  The  lead-amalgam  and  a  small  portion  of  the  silver- 
amalgatn  pass  through  tbe  strainer,  leaving  the  silver  and  copper  amal- 
gam behind.  The  hot  quicksilver  containing  the  lead  is  drawn  off  into 
a  taak  and  cooled  with  water.  When  cold  j  it  is  again  strained,  and  base 
smalgam  is  the  result.  By  this  refining  prt)cess,  bullion  from  .500  to  .700 
fine,  and  base  bullion  from  .070  to  .150  fine,  is  obtained.  The  finer  bullion 
is  sent  (o  England,  and  the  base  bnllion  to  San  Francisco.  The  average 
percentage  extracted  is  about  .75,  though  it  has  been  as  high  as  .89^.  In 
BnUionvSle,  twelve  miles  from  Pioche,  there  are  five  mills,  aggregating 
85  stamps. 

The  Raymond  and  Ely  Company  has  two  mills ;  one  is  a  20-stamp 
wet  cnisher,  and  the  other  is  a  30-stamp  dry  crusher.  The  process  of 
amalgamating  at  these  mills  is  as  follows :  When  the  pans  are  charged 
with  pulp,  atMut  three  pounds  of  sulphate  of  copper  and  thirty  pounds 
of  satt  are  added.  The  muller  is  kept  continually  raised,  so  that  nd 
grinding  takes  place  in  the  pans.  The  result  of  not  grinding  is,  that 
finer  bullion  is  produced.  The  time  of  working  the  charge  is  eight  hours. 
The  bullion  is  from  .900  to  .950  fine.  It  is  claimed  that  from  75  per  cent. 
to  80  per  cent,  of  the  silver  is  e:ttracted.  It  is  the  intention  of  this  com- 
ps^ny  to  change  the  dry  crusher  to  a  wet  crusher^  the  percentage  obtained 
being  equally  high  fh>m  wet  as  from  dry  crushing,  while  much  more  ore 
can  be  worked  in  the  same  time  by  crushing  wet  W.  H.  Raymond 
owns  two  mills,  one  a  10-stamp  and  the  other  a  5-stamp  mill.  These 
mills  are  kept  constantly  running,  partly  on  ore  fit)m  his  own  mines  and 
partly  on  castom-ore.  The  process  of  working  is  the  same  as  at  the 
Hajmond  and  Ely  mills.  The  American-Flag  mill  is  a  20stamp  mill. 
It  was  changed  from  a  wet  to  a  dry  crusher,  and  a  Stetefeldt  furnace 
<^rected  in  connection  with  it.  At  this  mill,  chloridizing  roasting 
was  attempted,  but  the  amount  of  snlphurets  necessary  to  decompose 
tbe  salt  were  not  present  in  the  ore.  In  order  to  remedy  this  difficulty, 
stiiphur  from  the  mines  of  Utah  was  mixed  with  the  ore.  With  what 
sncoess  this  experiment  was  attended  I  do  not  know ;  suffice  it  to  say, 
the  Stetefeldt  furnace  has  not  been  in  use  for  many  months.  During 
the  past  sommer  the  Oondor  Oompany  built  a  roller  mill.  It  is  a  mill 
withoQt  stamps.  The  oi>6  is  first  put  through  a  rock-breaker,  then 
passes  betweefi  two  rollers,  and  is  crushed  io  about  the  size  of  hazel- 
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Buts.  In  this  state  it  goes  into  the  pans,  where,  in  the  conrse  of  two  or 
three  hoars,  it  is  groand  very  fine.  The  pan  used  is  the  Hepburn  roller 
pan.  The  result  of  this  process  was  very  base  ballion,  and  a  very 
low  percentage  extracted.  The  mill  is  now  idle,  awaiting  the  arrival  of 
stamps. 

The  slimes  from  the  Pioehe  ores  are  poorer  in  silver  but  richer  in 
gold  than  the  ore  itself.  The  percentage  of  gold  amalgamated  is  only 
about  .40  in  a  wet-crushing  mill.  This  is  due  to  the  loss  of  gold,  which 
floats  off  in  the  water  and  settles  with  the  slimes*  Mr.  Williams  ex- 
perimented considerably  od  tailings,,  which  have  been  in  the  pit  for 
about  a  year.  He  fonnd  that  by  the  present  process  he  could  extract 
about  66  per  cent.*of  the  silver  from  them.  The  bullion,  however,  is 
baser  than  that  which  was  first  extracted  from  the  ore.  There  are,  also, 
experiments  on  the  Meadow  Valley  ore  in  contemplation,  to  ascertain 
the  percentage  which  ean  be  obtained  by  not  grinding  in  the  pans. 

It  is,  however,  probable  that  a  thorough  grinding  of  the  pulp,  from 
wet  crushing,  will  give  the  best  percentage,  and  that  the  fine  bullion  and 
fair  percentage  obtained  by  the  Raymond  and  Ely  Company  are  due  to 
the  nature  of  their  ore*  The  result  of  chlorination  tests,  made  by  Mr 
Williams  several  months  since  on  Raymond  &  Ely  ore,  gave  85  per  cent, 
of  the  silver  in  the  form  of  chloride. 

Some  little  work  has  been  done  during  the  summer  in  Timber  Jfounf 
ain  and  Chief  districts.  The  former  lies  north  •f  Yellow  Pine  district 
The  Little  Johnnie,  a  galena  mine,  "was  prospected  by  the  Elgin  Com- 
pany, which  has  also  resumed  operations  with  sixteen  men  in  JEl  Dorado 
Canon  districty  where,  it  is  reported,  they  intend  to  erect  a  now  mill 
Chief  district  is  situated  twelve  miles  south  of  Pioehe,.  and  three  miles 
west  of  Meadow  Valley.  Work  has  been  commenced  on  the  Black 
Hawk  ledge  by  Messrs»Baymond  &  Co.  The  ore  extracted  is  estimated 
to  be  worth  $100  per  ton. 

BORAX,  BODA,  AND  SALT  DEP08IT& 

The  following  is  extracted  from  a  letter  sent  from  ^^Sink  (yCarson,'' 
Churchill  County,  Nevada,  prepared  by  H.  Degroot,  and  published  in 
the  San  Francisco  Evening  Bulletin,  April  24, 1872  :• 

Borax.^There  are  in  thi»  ricinity  seTeral  extensive  beds  of  borax,  tke  principal  one 
being  near  Sand  Springs,  about  fifty  miles  east  of  Wadsworth.  There  are  at  this  point 
over  a  tboasand  acres  covered  with  the  borates  of  lime  and  soda }  and  althongb  the 
deposits  are  not  so  heavy  here  as  at  Fish  Lake  and  Columbus,  they  are,  nevertheless, 
very  ample,  and  can  be  gathered'  at  little  cost.  Works  having  capacity  to  mannfactore 
nearly  one  ton  of  marketiible  borax  per  day  have  lately  been  put  up  on  the  ground,  and 
are  being  run.  with  success  and  profit.  On  eai  alkali  flat,  twenty  miles  southwest  of 
the  above  locality,  the  berates  also  occur  in  considerable  auantities,  as  well  as  near  the 
Hot  Springs,  nineteen  miles  northeast  of  Wadsworth.  This  crude  material,  being  so 
abundant  and  lying  so  convenient  to  the  railroad,  will  yet  become  a  sontce  of  much 
wealth  to  this  region  of  country.  • 

Soda  and  salL-^hese  also  occur  in  incredible  quantities  and  very  pnre  foipi  in  this 
part  of  Nevada.  Situate  near  Sand  Springs  is  a  salt4>ed  covering  several  hundred 
acres ;  and  in  Great  Salt  Valley,  fiflymiles  north  of  that  place,  anotner  of  much  larger 
dimensions.  From  the  former  the  Washoe  mills  obtaraed  their  supplies  of  salt  for  s 
number  of  years.  Now,  however,  they  procure  this  article  in  part  from  San  Fraooisco, 
and  in  part  £rom  a  bed  lying  sixteen  miles  northeast  of  Wadsworth  and  dose  to  the 
railroad. 

Two  miles  northeast  of  Eagtown  exists  a  remarkable  deposit  of  the  carbonate  of  soda. 
It  lies  in  the  midst  of  a  dismal  sage  heath,  in  a  circular  valley,  abont  one-third  of  a 
mile  in  circumference,  its  bottom  depressed  50  feet  below  the  surfiMC  of  the  surround* 
injj^  plain.  In  ordinary  seasons  this  basin  remains  dry,  though  covered  sometimes  with 
a  toot  or  two  of  water.  The  bottom  is  a  solid  mass  of  the  carbonate  of  soda,  baid, 
white,  and  sufficiently  pure  to  answer  most  of  the  purposes  for  which  this  article  is 
usually  employed.    Thia  soda  occurs  in  strata  about  a  foot  thick,  separated  from  each 
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other  by  sesnu  of  clay  half  an  inch  thick.  The  deposit  is  worked  after  the  mianDer  of 
fto  opeo  quarry,  the  eoda  being  broken  oat  in  blocks  and  piled  up  on  the  inner  side  of 
tbe  basin^  where  several  hundred  tons  of  it  lie  corded  up.  This  enbstance  has  been 
excavated  to  a  depth  of  about  30  ftet  witboat  any  sicns  of  approaching  the  bottom. 
The  owner  of  this  deposit  having  sappUea  the  millmen  of  Washoe  and  the  soap- 
Diakers  of  Reno  with  soda,  will  hereafter  ship  tl^  article  to  San  Francisco,  where  it 
can  be  delivered  at  a  cost  of  not  more  than  ^^  per  ton,  all  expenses  included. 

A  few  hundred  yards  to  the  northeast  of  this  soda-qtiarry  is  a  lake,  about  one  and  a 
half  miles  in  ctrcumference,  the  water  of  which  is  snpersatuiftted  with  salts  of  various 
kinds,  a  large  proportion  being  borax.  This  lake,  which  occupies  an  oval  basin,  lies 
150  feel  below  the  level  of  the  plain,  the  banks  shelving  down  with  as  much  symmetry 
as  if  shaped  by  artificial  means.  The  water  of  this  lake  is  impregnated  with  soluble 
substances,  mostly  borax,  soda,  and  salt,  to  a  degree  that  renders  it  fairly  slimy,  and  so 
dense  that  a  person  can  float  on  it  without  effort.  Bathing,  however,  is  attended  with 
nnpleaaant  consequences,  the  water  causing  a  smarting  oi  the  flesh  if  one  remains  in  it 
for  okore  than  a  few  moments.  This  lake  nas  no  visible  outlet  or  inlet,  hut,  being  of 
great  depth,  is  probably  fed  by  deep  seated  springs. 

A  few  years  ago  a  scheme  for  the  production  of  borax  was  attempted  here  by  some 
San  Francisco  parties,  the  plan  being  to  pump  up  this  water  and  carry  it  in  troughs 
oat  open  an  alkali  flat,  lying  a  quarter  of  a  mile  away,  there  to  be  evaporated,  when 
it  was  supposed  this  valuable  salt  would  be  left  in  the  form  of  ft  deposit  behind.  The 
etiterprise  failed  of  success,  partly  because  it  was  inherently  defective,  but  chiefly  be- 
eaose  exteosive  beds  of  the  borates  were  soon  aft«r  discovered  in  the  country  adjacent. 
The  buildings  erected  for  housing  the  machinery  and  workmen  still  stand  on  the  shore 
of  the  lake,  solitary  and  tenantless,  adding,  if  possible,  to  the  lonely  and  desolate 
appearanee  of  the  place. 

Eagle  8aU-Warks^  Hnmboldt  County, — ^These  works*  are  situated  in  an 
obloDg  basin  surroanded  'by  basaltic  hills,  nearly  eqaally  distant  from 
the  Hamt>oldt  and  Carson  sinks,  and  Pyramid  Lake,  being  about  twenty 
miles  from  each.  It  receives  the  drainage  of  about  three  hundred 
square  miles.  The  basin  was  formerly  known  as  the  Truckee  Desert. 
Its  general  direction  is  northeast  and  southwest,  and  its  flat  or  central 
portion  is  abont  one  mile  and  a  half  wide  by  twelve  miles  long,  flnd  en- 
tirely destitute  of  vegetable  life,  fhe  Central  Pacific  Eailroad  skirts 
Uie  northwestern  side,  about  one  mile  from  the  salt- vats. 

The  salt-deposit  is  similar  in  character  to  those  which  are  so  widely 
distributed  through  the  desert  portion  of  the  Inland  Basin.  It  was  dis- 
covered in  March,  1870,  by  Mr.  Lute,  during  a  trip  of  more  than  two 
thoosaod  miles,  undertaken  with  a  view  of  explorihg  for  salt,  in  the 
course  of  which  he  calculates  that  he  visited  at  least  a  million  acres  of 
salt-lands.  The  ground  was  located  early  in  the  same  year,  (under  the 
Nevada  statute  of  February  24, 1865,  entitled  *^  An  act  to  provide  for  the 
location  of  lands  containing  salt,")  by  twenty-two  citizens,  each  claiming 
160  acres.  The  basin  lying  in  unsnrveyed  public  lands,  no  Government 
title  was  obtained ;  indeed,  there  exists  no  special  provision  in  the  United 
States  law  for  deposits  of  thischaracter,  unless  they  can  be  located  and  pat- 
ented under  the  *^  placer  law."  Since  the  commencement  of  operations 
the  company  has  been  steadily  engaged  in  developing  the  property,  em- 
plojing  from  ten  to  thirty-five  men  and  twelve  to  twenty  draught  horses. 

From  July  1, 1871,  to  June  30, 1872,  the  company  marketed  25,832 . 
bushels  of  mining-salt,  and  2,202  bushels  of  table  and  dairy  salt.  Min- 
ing-salt cost  21  cents  per  bushel,  and  was  sold  at  28  cents ;  table  and 
^rj  salt  cost  31^  cents  per  bushel,  and  was  sold  at  42  cents.  Opera- 
tions were  interfered  with,  during  the  year,  by  a  water-spout,  dh  the 
night  of  July  18, 1871,  which  flooded  the  works,  ruining  about  2^  acres 
of  vats,  and  destroying  an  estimated  quantity  of  70,000  bushels  of  salt. 
Precautions  have  been  taken  to  prevent  similar  disastrous  results  in 

future. 

_ » 

~  '  T  — — — — 

*This  description  is  tftken  from  a  mannscript  of  Mr.  B.  F.  Lute,  kindly  pat  at  my 
^ispQSftl  by  Mr.  E.  8.  Davis,  surveyor-general  of  Nevada. 
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Mode  of  manufacture. — On  the  iK)rtion  of  the  lands  thas  far  improved 
8al^8pring8  are  foni^d,  from  2^  to  4  feet  below  the  natural  surface,  fur- 
nishing when  opened  a  saturated  ^rine.  This  is  evaporated  in  rectan- 
gular vats  or  ponds,  formed  by  removing  from  2  to  4  feet  of  the  top 
earth  with  plows  and  scrapers.*  These  vd^ts  are  usually  laid  out  to  con- 
tain one-fourth  of  an  acre  each,  and  sunk  to  such  a  depth  as  to  gather 
by  natural  seepage  aDout  4  inches  of  brine,  which  is  then  crystallized  by 
solar  evaporation. 

The  largest  consumers  are  the  silver-mills,  for  the  use  of  which  the 
salt  is  gathered  with  hoes,  shovels,  and  wneelbarrows,  and  shipped 
without  particular  care  to  keep  clean.  For  table  and  dairy  purposes 
the  clean  crystals  are  taken  with  great  care,  dried,  and  reduced  to  floor 
in  a  burr-stone  flouring-mill,  and  sent  to  market  in  convenient  packages. 

The  following  analysis,  made  by  Mr.  W.  G.  Bonsfield,  of  Virginia 
City,  in  June,  1870,  shows  the  quality  of  the  fine  salt  here  manufac- 
tured: 

Per  cent 

Chloride  of  sodium \.... 99.38 

Sulphate  of  soda 13 

Sulphate  of  magnesia,  with  trace  of  lime 03 

Water ; 46 


100.00 


The  consumption  of  salt  by  the  slamp-mills  of  Nevada,  in  the  redac- 
tion of  silver-ores,  is  not  less  than  10,000  tons  per  annum. 


.     OHAPTER   III.    . 

IDAHO. 

I  bave  been  able  this  year  to  pay  mote  attentioa  to  the  developments 
of  this  Territory  than  the  meagemess  of  my  means  permitted  me  to 
bestow  in  ftMrmer  reports. 

Besides  Mr.  J.  M.  Adams,  who  has  again  famished  me  with  very  fall 
slatisdcs  on  the  Owyhee  mines,  covering  the  time  from  Jaly  1, 1871,  to 
December  31, 1872,  Mr.  A.  Welters,  assayer  of  the  United  States  assay- 
office  at  Boise  City,  has  been  secured  as  acontribator  to  my  report,  and 
my  depat;y,  Mr.  A.  Eilers,  has  visited  and  reported  npon  the  new  lead* 
silver  mines  of  South  Moantain  district. 

The  bullion  prodact  of  the  Territory,  as  will  be  seen  from  the  general 
aeeoant  following,  has  fallen  off  to  a  large  extent  The  exhaustion  of 
the  placers  is  not  the  only  cause  of  this  decrease.  It  is  partly  dae  ta 
the  development  of  other  mining  regions  by  the  great  facilities  of 
lailroad  communication,  and  the  consequent  activity  of  operations  ia 
those  regions,  which  has  attracted  large  numbers  of  miners  from  the  flt- 
&1  employment  of  gulch-mining  to  the  more  steady  occupation  furnished 
the  year  round  by  the  regular  industry  of  quartz-mining.  To  this  must 
be  added  the  effect  of  a  very  bad  year  at  the  silver-mines  of  the  Owyhee. 

The  product  of  the  Territory  in  1872  is  estimated  as  follows,  on  the 
basis  of  the  express  shipments : 

Gold  by  express $1, 817,809 

In  private  hands * 454,452 

Silver  by  express...- ^ 4;i3,6Q9 

Total 2,695,870 

A  comparison  with  the  estimates  of  the  reports  of  United  States 
commissioners  in  former  years  will  show  how  great  has  been  the  recent 
aDDual  decline.    Those  reports  give  the  following  figures : 

1864 $6,474^080     1869 $7,000,000 

1865 6,581,440     1870 6,000,000 

1866 8,023,680     1871.. 6,000,000 

1867 6,500,000     1872 2,695,870 

1868 7,000,000 

Owyhee  digtriet. — ^The  Golden  Ohariot  mine,  as  shown  b^  the  annexed 
statements,  has  been  in  low-grade  ore  for  the  last  eighteen  months.  In 
the  last  two  months,  however,  they  have  sorted  the  ore  closely,  and  it  is 
now  paying  about  $36  per  ton.  They  have  straightened  their,  shaft, 
(really  a  new  one,)  as  the  old  one  was  going  away  from  the  vein,  being 
about  100  feet  away  at  the  bottom.  So  a  new  shaft  has  been  sunk, 
striking  the  vein  at  the  ninth  level.  The  mine  is  improving  gradually 
under  careful  and  economical  management. 

.  The  low  yield  of  the  slums  and  tailings  shows  the  average  low  grade 
of  ore  worked,  and  the  past  year  has  bc^n  one  of  assessments. 

In  the  Poorman  all  the  ore  has  been  taken  from  old  dumps  and  old. 
stalls,  and  has  paid  well,  as  the  expense  was  little. 

In  the  Oro  Fine,  I  regret  to  say,  the  ore  has  not  held  up  welL    There 
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is  always  a  good  vein,  but  rarely  much  pay-ore.  Much  of  the  product 
came  from  old  stalls.    At  present  it  is  closed  down. 

The  War  Eagle  mine  is  a  soft  vein,  easily  worked,. and  the  last  rnns 
paid  very  well.  The  mine  looks  well  to-day,  bat  debts  having  been 
allowed  to  accnmalate  too  mach  before  assessments  were  levied,  there 
was  trouble  with  the  miners,  and  the  mine  is  now  temporarily  closed. 

The  Empire  mine  is  a  strong  3-foot  vein  of  hard  qaartz,  in  places 
very  rich.  The  returns  have  disappointed  all,  and  there  is  now  aa 
assessment  on  it.  But  in  the  last  week  they  have  struck  very  rich  ore, 
a  i-foot  vein  assaying  $100  to  $125.  It  was  first  struck  300  feet  north 
of  the  shaft,  on  the  second  level ;  there  a  splice  or  fault  was  found. 
The  ore  beyond  still  continues  rich.  Meantime  in  the  first  level  they 
have  also  struck  the  same  ore,  and  also  in  the  third  level.  The  charac- 
ter of  the  ore  and  of  the  fault  are  alike  in  the  three  levels,  and  all  indi- 
cations are  favorable  for  t^e  existence  of  a  large  body  of  good  ore. 
This  fault  is  a  seam,  crossing  the  vein  nearly  at  right  angles,  and  rao^ 
ning  obliquely  from  300  feet  north  of  the  shaft  in  the  second  level, 
toward  a  point  much  nearer  to  the  shaft  in  the  third ;  and,  as  it  has  been 
so  very  regular  so  far,  it  may  be  expected  to  be  found  still  nearer  to 
the  shaft  in  the  fourth  level.  For  60  feet  before  striking  the  rich  ore 
there  was  a  pay- vein  20  inches  wide. 

The  South  Oro  Fino,  bought  by  the  Ida  Elmore  Company,  proved  a 
disappointment,  like  the  main  Oro  Fino. 

The  Ida  Elmore,  after  a  long  i>eriod  of  almost  hopeless  prospecting, 
is  at  last  giving  promise  of  a  heavy  body  of  ore  in  depth.  It  has  just 
been  reached  on  the  ninth  level,  and  it  is  hoped  that  the  mine  will  pro- 
duce more  bullion  in  the  next  twelve  months  than  is  now  produced  by 
the  entire  camp. 

The  South  Chariot  has  made  little  or  no  returns  lately,  but  is  being 
well  opened,  and  lat<ely  has  been  developing  a  very  promising  body  of 
ore. 

The  Bed  Jacket,  after  having  lain  idle  for  several  years,  has  been  re^ 
opened  with  very  flattering  prospects,  and  lately  they  have  found  a 
very  rich  body  of  ore,  in  places  8  feet  wide^  If  continuous  it  will  be 
the  best  mine  of  the  camp.  It  has  lately  been  incorporated  in  Sao 
Francisco. 

The  Minnesota  has  lately  given  indications  of  good  ore,  but  it  has 
proved  so  far  to  be  only  in  spots,  and  much  barren  rock  has  been  taken 
out  to  get  a  little  pay-ore. 

The  Mahogany  mine,  after  some  bad  management,  has,  for  the  last 
few  months,  been  managed  by  a  first-class  superintendent.  He  Las 
gradually  woi1i:ed  the  mine  out  of  debtj  and  now  it  is  the  only  mine 
that  has  money  ahead  to  any  extent.  The  mine  is  looking  remarkablj 
well  throughout. 

The  Pauper  and  Morning  Star  are  both  closed  down  for  the  present 
though  showing  very  rich  ore  where  work  was  stopped.  They  will 
probably  start  up  in  spring. 

In  Flint  district  the  Rising  Star  mine  is  being  opened  very  quietly 
but  steadily,  and  next  season  probably  will  make  a  showing.  The  otbei 
ledges  there  are  worked  spasmodically.  There  is  no  material  change 
in  the  placers,  but  much  money  has  been  taken  out  of  which  there  is 
no  record. 
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So.  L^8laiem€mtofpn)dHCt  of  mines  in  Owyhee  County ,  IdahOyfrom  July  1, 1871.  to  January 

1,  l«7-2. 


[Reported  by  John  M.  Adams.] 


XiuBeof  mine. 


Golden  Cbariot 


Sti 


aad  tefliiig*. 


{ 


On>  Fino... 
Euptre.... 


Sooth  Oro  Flno 

I<U£l]iMV» 

HinoeaotA 

lUhogaay 

South  Chariot.. 
FUot  Distriet.. 


Total 


i 


Worked 


Owyhee  HiU 

CoemoaMlU 

Ida  Elmore  MiU.... 
SomhCJiariot...... 

Owyhee  MUl 

, do 

do 

do 

CosmoeMill 

Arrastraa 

CosiDoaMJU 

WetffootMill 

Ida  Elmore  MUl.... 

do 

do 

do 

Soath  Chariot  MiU. 
Black's  MUl 


o 

3 


3,1» 
900 
100 
250 
639 
5£7 

1,166 

570 

.80 

aoo 

884 

500 
1,000 

819 

618 
1,3.50 

SSO 
68 


} 


! 


i405 

639 

567 

1,166 

570 

80 

984 

1,000 
819 
618 

1,350 

850 

68 


11,914) 


I 


{ 


118,666 

86,505 

7,400 

4,886 

8,0J9 

13.043 

46,700 

15.136 

9.870 

16,000 

85.000 

15.683 

13.000 

6,570 

18,360 

80.135 

10, 414 

10.810 


t 


o 
H 


>  $111,467 

-8,059 
18.04:1 
46.700 
15,  i:t6 
9,870 


\ 


56,683 

13,000 
6,570 
16.360 
80.135 
10,  414 
10, 810 
56,000 


304.607 


I 


|3 


riio30 

39  U 
74  00 
19  30 

12  61 
81  84 

40  00 
86  55 

116  CO 
80  00 

116  75 
31  85 

13  00 
30  00 
30  00 
15  00 

41  65 
150  00 


{ 


■ 


No.  IL— AMonml  ofprodmst  of  mines  in  Owyhee  County,  Idaho,  from  January  1, 1872,  to 

Deoember  31, 1873. 

iBeported  by  John  M.  Adams.} 


Same  of  mine. 


Worked 


TTtrEa^e 

On»  Pino 

Horniag  Star. 


i 


i 


Empire .................... 

P&oper 

SliuDs  and  aillinga f  | 


Xmoeaotaa 


Gdden  Chariot. 


ICahogany 


^^voth  Oro  Fino 
IthEInHm).... 
Hfti  Jacket.... 
Flint  dUtriet... 
Pbeen 


Total 


Owyhee  MUl 

do 

do 

CoamoaMIU 

Owyhee  Mill 

do 

CoemoeMiU 

Ida  Elmore  MUl... 

Owyhee  MUl 

do 

IdaElmorvMUl.... 

OwyhenMiU 

Coemoa  MUl 

IdaElmoreMUl  ... 
Soath  Chariot  MUl. 

Owyhee  MUl 

CoamooMiU 

Ida  Elmore  MiU.... 

Owyhee  MUl 

CoameaMU] 

IdaElmoreMUl.... 

CoamoaMifl 

IdaElmoreMUl... 
Sooth  Chariot  MUl. 
IdaRtanoreMm.... 

do 

do..-. 

Black'aMUl 


I 


Q 

e 
H 


1,950 

3,862 

41 

40 

9S0 

1,934 

350 

106 

113 

1.485 

2,035 

100 

3J0 

450 

800 

034 

Ai\ 

677 

5 

387 

166 

196 

638 

1.000 

1,018 

560 

76 

S3 


1.950 
8,363 


! 


81 
980 


3.280 

113 
{3,450 


i 


100 


578 


1,834 

1,018 
560 
76 
S3 


17.926 


^  o 

O 

H 


$47,863 
39,343 


4.904 
»  11,740 

55.394 

3,484 
25^453 


42,106 


34.374 


28,090 


73^100 

14,150 

35,915 

3,040 

8,000 

38.371 


455,157 


•o  S 


ISO  70 
17  35 


*66*54 

12  76 

24  30 

30  83 
737 

38  37 

80  82 

48  47 

40  00 

13  90 
46  27 
40  00 

151  00 
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Ko.  nL — Statement  qf'are  toarked  by  mUh  in  Owyhee  Coim^,  Idaho  TerrUorg^fiom  Jnbf  % 

1871,  to  December  31, 1871. 

[Beported  by  John  H.  Adama.] 


Naioe  of  mill. 


Owyhee. 
Cosmos. 


•J 


IdaXlmore 


Arrutras 

Webfoot 

South  Chariot*. 


Black's 
Placers 


Total 


Be 

JZ5 


3,155 
639 
567 

1,16« 

570 

900 

M 

284 

1,000 
919 
612 

1,350 
100 
300 
500 
850 
850 
68 


11,910 


a 
Is, 


6,097 


1,964 


>3,281 


200 
500 
500 


68 
11,910 


Mine. 


f  Golden  Chariot.... 
Slnms  and  tailings. 

•  Poorman 

j  Oro  Fino 

(War  Eagle 

!  Golden  Chariot 
Empire 
Proapectine . . 
r  South  Oro  Fii 
I  Ida  Elmore 
<  Minnesota . 


ino 


Mahogany 

\  Golden  Cbaiioi 

Prospecting 

Prospecting 

Golden  Chariot.. 
South  Chariott . 
Prospecting  t 


$72,666 

8,030 
12.043 
46,700 
15,136 
26,5d5 

9.270 
95,000 
13,  COO 

6,570 
18.300 
20,135 

7.400 
16,000 
15.633 

4,836 
10. 414 
10,810 
56,000 


394.647 


I 


1^ 


f23  00 

12  61 
21  t!4 

40  00 
96  53 

29  11 
116  00 
116  75 

13  06 

30  00 

30  00 
15  00 
74  00 
80  00 

31  25 
19  30 

41  & 
159  00 


*  Formerly  Sinker  MilL 


t  Formerly  Peck  St.  Porter  mine. 


X  FUnt  district 


No.  IV. — Statement  of  ore  worked  hy.milU  in  Oun/kee  County^  Idaho,  from  January  1, 1872, 

to  December  31, 1872. 

[Beported  by  John  M.,  Adams.] 


TSame  of  milL 


Owyhee. 


Coemoa 


IdaBfanore 


South  Chariot. 

Black's 

Placers 


Total 


©o 


1,950 

S^262 

41 

920 

1,924 

113 

1,425 

100 

934 

5 

196 

350 

850 

40 

40 

387 

106 

186 

450 

1,018 

8,025 

560 


677 

76 

900 

1,000 
53 


>9,674 


M. 


>5,736 


1. 


800 
53 


17,996 


Mine. 


War  Eagle 

Oro  Fine 

Morning  Star 

Poorman 

Empire 

Panper  

Slums  and  tailings 

Minnesota ^. 

GoMen  Chariot * 

Prospecting 

Mahogany.. 

Minnesota 

Empire 

Golden  Chariot 

Morning  Star 

Prospecting 

Eminre 

Prospecting 

Minnesota 

South  Oro  Fino 

Slnms  and  tailings . 
Ida  Elmore 


♦  ■ 


Golden  Cl 
.  Red  Jacket . 

(Minnesota .. 

( Mahogany . . 

Flint  ^strict 


147,863 
39,949 

9,404 
11,740 
38,840 

3.484 

9.841 

5,000 

14,800 

300 

7,900 
10.482 

5,090 
963 

9,500 
19»350 
11.534 

8,370 
19.194 
14,150 
15.619 
95,915 
34,900 
18.591 

3.040 

7.500 
31.000 

8.000 
38,371 

455^157 


i 


|»70 
17  35 
58  6J 

12  74 
90  19 
30  83 

690 
50  00 
1SS4 
60  00 

36  74 

30  00 
25  00 
24  60 
62  50 
50  00 

109  00 

45  00 
4i22 

13  90 
7  7« 

46  27 
54  70 
27  4« 
40  00 

37  U 

31  00 
15100 
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South  Mountain  district — ^Tlie  discovory  of  mineral-deposits  and  the 
organization  of  a  new  district  at  the  Sonth  Mountain,  twenty-five  miles 
due  south  of  Silver  City,  were  briefly  mentioned  in  my  last  report. 
Bat  I  coald  not,  at  that  time,  obtain  aecnrate  information  as  to  the  real 
merits  of  the  new  mines,  and  the  district  was  therefore  visited  in  the 
fall  by  Mr.  Eilers,  who  reports  as  follows: 

South  Mountain  is  a  range  much  lower  than  the  Owyhee  Mountains; 
it  is  situated  sonth  of  the  latter,  and  its  main  axis  rnns  approximately 
parallel  to  that  of  the  Owyhee,  i.  e.,  northwest  and  southeast.    There 
is,  however,  no  connection'between  the  two,  either  topographically  or 
geologically,  as  some  maps  of  Idaho  give  it.    Traveling  the  direct  route 
fit)m  Silver  City  to  the  new  mining  camp  •  n  the  South  Mountain,  ci-oss- 
iug  the  southern  part  of  the  Owyhee  Mountains,  and  descending  to  the 
Fhnt  district,  the  South  Mountiiin  is  continually  in  sight  of  the  trav- 
eler.   So  far  the  road  leads  over  granitic  rocks.    A  few  miles  south  of 
Flint  district  a  table-land  of  basaltic  lava,  cut  up  into  deep  canons  by 
every  little  brook,  is  entered.    The  lowest  part  of  this  table-land  is 
occupied  by  Trout  Creek,  which,  |^nning  east  and  west,  has  cut  acttiion 
into  the  lava  of  probably  500  feet  in  depth.    Emerging  from  this  the 
plateau  gradually  ascends,  until,  at  a  distance  of  about  six  miles  from 
the  creek,  the  first  foot-hills  of  the  South  Mountain  are  reached.    These 
consist  also  of  lava,  but  the  next  higher  ones  are  granite,  a  rock  which 
forms  entirely  the  northern  slope  and  the  body  of  the  northern  ridge  of 
South  Mountain  proper.    In  traveling  over  the  plateau  the  entire 
northern  slope  of  the  mountain  is  continually  in  full  view.    It  is  cov- 
ered with  a  park-like  forest  of  pines,  stretching  away  to  the  right  and 
left  for  many  miles,  which  promises  an  abundance  of  fuel  for  many 
years.    The  plateau,  as  well  as  the  mountains,  is  covered  thickly  with 
grass,  and  many  small  creeks  leave  the  mountain  on  this  side,  wending 
their  way  through  canons,  getting  deeper  and  deeper  toward  Trout 
Creek.    The  new  mines  are  located  directly  over  the  first  ridge,  locally 
called  the  *'Bail  ranch,"  in  the  deep  caiion  southwest  of  it.    The  route 
described  is  the  nearest  from  Silver  City,  and  supplies  can  be  brought 
by  it  up  to  the  top  of  the  ^rst  ridge.    The  descent  into  the  caiion  be- 
yond is,  however,  so  steep  that  no  road  appears  practicable  without  ex- 
traordinary ontlay,  not  warranted  at  this  time,  and  everything  is  there- 
fore packed  from  here  into  camp.    Nearly  three-fourths  of  the  south- 
western slope  of  this  ridge  are  composed  of  granite;  lower  down  crys- 
talline white  limestone  adjoins  the  granite.    It  underlies,  together  with 
comparatively  thin  layers  of  mica  slate,  the  lower  part  of  the  slope  just 
spoken  of,  the  narrow  valley,  and  the  mountain  on  its  southwest    Be- 
yond it  is  again  joined  by  granitic  rocks.    In  the  belt  of  metamorphic 
rocks,  on  both  sides  of  the  valley  just  mentioned,  and  principally  to- 
ward its  head,  occur  the  mineral-deposits,  which  have  caused  the 
organizatiou  of  the  district.    A  direct  communication  with  the  Central 
Pacific  Bailroad  has  been  secured  by  making  a  road  from  the  mining- 
camp,  where  a  town-plot,  called  Bullion  City,  has  been  laid  out,  by  way 
of  the  head  of  the  canon,  to  old  ^'Camp  Three  Forks."  six  miles  distant. 
From  this  site  of  a  former  United  States  fort  a  good  military  road^ 
forty-two  miles  long,  leads  to  Camp  McDemlott,  which  lies  on  the  pres- 
ent stage-route  from  Winnemucca  to  Silver  City,  and  is  eighty  miles 
distant  from  the  former  place.    The  distance  of  the  new  mines  from 
the  railroad  by  direct  route  is  therefore  one  hundred  and  twenty-eight 
miles. 

Mineral  was  first  discovered  in  these  mountains  about  three  years 
ago.    It  was  gold,  occurring  in  small  veins,  and  the  ore  was  poor.    So 
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the  discovery  was  not  followed  up.  In  the  fall  of  1871,  another  set  of 
prospectors  visited  South  Mountain,  and  at  this  time  most  of  the  veins 
carrying  argentiferous  lead-ores  were  located.  I  say  "veins,''  because 
the  course  of  the  mineral  deposits  appears  to  be  different  from  that  of 
the  country-rock,  and  because  they  seem  to  occupy  more  or  less  regular 
fissures.  But  I  am  by  no  means  certain  in  this  regard,  as  the.  soil  and 
vegetation  which  covers  the  rock  everywhere  prevent  the  following  of 
the  mineral  for  any  distance,  and  the  explorations  thus  far  made  on  the 
various  locations  comprise  in  most  cases  only  shallow  shafts  or  short 
tunnels  on  the  course  of  the  deposits. 

The  Original  is  located  high  up,  near  the  head  of  the  canon,  on  its 
northeast  side.  It  is  a  large  deposit  of  quartzose,  slaty,  iron-stained 
rock,  which,  in  a  cross-cut  tunnel  45  feet  in,  shows  here  and  there 
weak  streaks  of  carbonate  of  lead  and  carbonate  of  copper.  The  aver- 
age value  of  the  whole  mineral  matter  was  given  me  by  Mr.  Von  Lieb- 
euan,  a  resident  metallurgist,  as  about  6  per  cent,  of  lead,  and  $4  to  86 
per  ton  of  silver.  The  cross-cut  tunnel  above  mentioned  does  not  i)ene- 
trate  the  whole  of  the  mineral  matter.  Besides  this  there  are  several 
other  tunnels  and  prospecting  cuts,  arranged  in  a  planless  manner,  none 
of  which  show  anything  encouraging. 

The  Oolconda. — This  claim  was  located  on  September  6,  1871.  It  is 
near  the  Original,  and  a  little  lower  down  the  caiion,  on  the  same  niouDt- 
ain-side.  The  work  done  on  it,  consisting  of  a  tunnel  and  a  shaft  from 
the  sole  of  the  tunnel,  shows  this  to  be  a  vein.  It  runs  northeast  and 
southwest,  as  shown  in  the  tunnel,  which  is  run  in  along  one  wall  for  57 
feet.  The  width  of  the  vein  is  here  8  feet,  and  it  is  well  filled  with  car- 
bonate of  lead  and  galena,  the  gangue  being  quartz  and  some  calc-spar. 
The  walls  are  crystalline  limestone.  At  the  end  of  the  tunnel  the  work- 
men pierced  a  cross- vein  of  barren  quartz,  lying  between  the  crystalliu*^ 
limestone  mentioned  on  the  hanging  wall  and  mica-slate  on  the  foot- 
wall,  which  inclines  strongly  toward  the  mouth  of  the  tunnel.  Tbere 
is  no  continuation  of  the  lead-vein,  in  the  same  line,  beyond  the  mica- 
slate,  and  work  was  stopped  here,  probably  under  the  impression  that 
this  was  the  end  of  the  vein  in  that  direction.  .  But  the  surface  shows/ 
some  8  or  10  feet  to  the  right  of  the  tunnel  end,  that  the  contiiuiatiou 
of  the  vein  must  be  looked  tor  in  that  direction,  and  that  we  have  heit3 
a  well-developed  fault  in  the  vein.  Near  the  mouth  of  the  tunnel  a 
shaft,  60  feet  deep,  has  been  sunk  in  the  vein.  At  a  depth  of  about  8() 
feet  this  shaft  must  strike  the  continuation  in  depth  of  the  stratum  of 
mica-slate,  which  cuts  off  the  vein  in  the  tunnel  above,  providing  it  re- 
tains the  dip  which  it  shows  at  the  end  of  the  tunnel.  The  croppin^^ 
to  the  right  of  the  fault  mentioned  above  can  be  traced  some  600  feet 
up  the  mountain  side.  There  is  considerable  ore  exposed  by  means  of 
the  tunnel  and  shaft,  and  a  pile  of  about  75  tons  is  on  the  dump.  It  is 
reported  to  assay  from  $40  to  $60  per  ton  in  silver,  and  34  per  cent,  of 
lead.  The  galena  assayed  separately  assays  much  higher.  There  is  lit- 
tle iron  in  this  ore,  and  as  considerable  quartz  is  mixed  with  it,  an  irou 
plug  is  required  for  smelting,  which  is  furnished  by  other  mines  in  the 
district.  This  mine  has  been  bonded  for  $60,000  until  the  middle  of  No- 
vember. It  was  offered  by  the  bondholder  to  San  Francisco  parties,  I 
am  informed,  for  $200,000;  but  the  expert  sent  to  the  mine  by  them 
was  unable  to  see  as  high  a  value  as  this  exposed,  and  very  properly 
advised  against  the  purchase  at  the  price  asked.  The  net  value  of  the 
ore  in  sight  and  out  was  not  in  the  most  favorable  case  more  than  one- 
sixth  of  the  amount  asked. 

The  Crotcn  Point  is  located  on  the  hill  opposite  the  Golconda  and  a 
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little  lower  down  the  cauon.  It  was  discovered  in  the  spring  of  1872, 
and  is  now  oi)ened  by  an  incline  on  the  vein  35  feet  deep. .  It  runs  north- 
east and  southwest,  dips  northwest  30^,  and  is  shown  to  be  about 
5  feet  thick.  On  and  near  the  top  the  ore  was  decomposed  and  soft, 
bat  at  the  depth  above  named  it  is  galena  and  zinc-blende  in  hard 
quartz.  It  cannot  be  smelted  economically  without  sorting  and  dressing 
nearly  the  whole  of  it.  Assays  show  the  assorted  ore  to  contain  from 
$30  to  $(iO  of  silver  per  ton,  and  from  30  to  40  per  cent,  of  lead. 

Lower  down  the  canon,  at  the  site  of  Bullion  City,  a  fork  comes  into 
the  valley  from  the  west.  The  mountain  north  of  this  fork,  and  north- 
west of  the  main  caHou,  contains  a  number  of  veins  in  limestone  and 
mica-slat^,  which  differ  from  those  already  described  in  the  composition 
of  nature  of  the  minerals  they  contain.  The  ore  is  heavily  stained  with 
iron,  and  is  so  far,  with  the  exception  of  ribs  and  large  lumps  of  galena, 
soft  and  workable  with  the  pick  alone.  Most  of  the  lead  is  present  as 
carboDate,  with  the  exception  of  one  mine,  in  which  galena  and  car- 
bonate are  present  in  about  equal  quantities.  Commencing  from  the 
angle  made  by  the  main  and  side  cailons,  and  going  down  the  main 
caHon,  the  first  is — 

The  Cottonwood. — ^This  is  a  heavy  body  of  iron-ore  about  10  feet  thick, 
on  which  an  incline  63  feet  deep  has  been  sunk.  The  ore  is  partly 
.vellow  and  ocherous,  partly  brown,  and  very  soft.  Nests  of  carbonate 
of  lead  have  been  found  in  it,  but  the  average  is  poor  in  lead  and  silver. 
Yet  the  possession  of  this  deposit  is  of  considerable  importance  to 
smelting- works,  which  may  smelt  the  ores  of  the  district,  as  it  ofiers  a 
flux  for  qaartzose  ores  at  once  well  adapted  and  cheaply  obtainable. 
The  strike  of  the  vein  is  nearly  east  and  west,  and  its  dip,  with  some- 
viiat  varying  angle,  to  the  south.    There  are  1,400  feet  in  the  location. 

The  Independent  is  located  on  the  top  of  the  same  hill.  It  runs  also 
east  and  west,  and  dips  south.  A  shaft  60  feet  deep  is  sunk  here,  which 
is  for  the  first  25  feet  in  good,  almost  solid  gray  carbonate  of  lead.  This 
is  2  to  3  feet  thick,  and  by  its  side  run  8  to  15  inches  of  iron-stained 
carbonate.  At  the  depth  of  25  feet  the  ore-body,  however,  leaves  the 
shaft, ''  sliding"  to  one  side,  and  the  shaft  continues  straight  on  in  lime- 
stone. The  ore-body  has  been  followed  for  a  short  distance  only  along 
the  limestone  floor.  There  is  excellent  ore  on  the  dump,  which  assays 
from  $50  to  $80  in  silver,  and  30  to  45  per  cent,  of  lead.  The  location 
is  1,200  feet  long. 

Bay  State, — ^Following  along  the  hillside  down  the  caiion  for  a  short 
distance  the  Bay  State  is  reached.  It  seems  to  run  about  east  and 
west,  and  stands  nearly  perpendicular.  On  the  top  the  vein  is  cross-cut 
to  make  room  for  starting  the  shaft.  Here  nearly  3  feet  of  splendidly 
pure  galena  are  exposed,  and  several  streaks  of  carbonate  of  lead.  The 
shaft  is  30  feet  deep.  In  its  bottom  carbonate  of  lead  with  iron-ore  pre- 
I)onderate8,  but  there  are  many  streaks  and  lumps  of  galena  in  it.  I 
was  informed  that  the  galena  assayed  over  $200  in  silver,  and  that  the 
average  of  galena  and  carbonate  from  the  bottom  yielded  $80.  I  took 
{^mples  for  assay  from  this  vein,  which  I  shall  mention  hereafter.  The 
location  is  1,200  feet  long. 

rreJka.— This  is  located  lower  down  the  caiion,  runs  east  and  west,  and 
dips  alK)ut  60^  south.  There  is  an  inclined  shaft  on  it  which  shows  the 
de|K)sit  to  be  8  feet  thick.  The  ore  is  iron-stained  carbonate,  with  some 
galena,  which  assays  from  $30  to  $40  per  ton  in  silver.  The  ore  must  be 
as.sorted  for  smelting.    The  claim  includes  1,400  feet. 

The  Rose  is  a  location  of  800  feet  in  length,  which  has  been  opened 
^ery  recently.    The  cross-cut  shows  two  streaks  of  iron-ore,  carbonate 
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of  lead,  and  some  galena.  The  latter  is  reported  to  assay  over  $300  per 
ton  in  silver. 

The  Orant  is  tbe  lowest  location  now  opened  in  the  canon;  It  is  1,200 
feet  long  and  lies  in  a  slaty  limestone.  It  rans  northeasterly  and  soutli- 
westerly,  and  dips  noithwest.  A  shaft  60  feet  deep  was  snnk  on  it  in 
the  fall,  which  has  since  been  deepened  to  100  feet.  The  ore  was  at  the 
time  of  my  visit  from  3  to  7  feet  thick,  and  consisted  of  iron-stained  carbon- 
ate of  lead,  in  which  were  Inmps  of  undecomposed  galena.  In  the  lower 
part  of  the  shaft  there  was  a  streak  of  3  to  6  inches  of  black  manganese 
nearest  to  the  foot- wall.  The  average  of  the  ore  was  reported  to  me  by 
Mr.  von  Liebenan  to  assay  from  $60  to  $80  per  ton  in  silver.  Samples 
taken  from  it  by  myself  assayed  as  given  hereafter.  Therd  were  about 
130  tons  on  the  dump  at  the  time  of  my  visit. 

All  the  other  mines  above  mentioned  had  from  30  to  50  tons  of  ore  on 
their  respective  damps.  Besides  the  above,  there  are  several  other  locii- 
tions,  which  are,  however,  too  little  opened  to  merit  mention. 

A  company  has  been  formed  in  Silver  City,  which  was  to  raise 
$10,000  for  the  purpose  of  erecting  a  blast-farnace  to  smelt  the  ore  from 
these  mines.  Work  was  commenced  at  the  district  when  about  half  the 
capital  was  snbscribed.  The  company  bought  a  saw-mill  secondhand, 
and  an  old  engine  to  furnish  the  power.  At  the  same  time  the  construc- 
tion of  the  furnace  was  commenced ;  but  the  money  really  paid  in  so<m 
gave  out,  and  no  more  could  be  obtained.  With  the  greatest  diifi<!ulty; 
the  furnace,  a  rectangular  shaft-furnace  with  three  tuyeres,  was  so  far 
completed  that  a  trial-smelting  could  be  undertaken  in  November^ 
which,  however,  was  unsuccessful.  As  the  principal  reason  given  i^ 
that  the  dilapidated  condition  of  the  steam-engine  necessitated  such 
frequent  stoppages  that  the  proper  heat  could  not  be  maintaine<l  in  the 
furnace,  several  other  attempts  were  made,  but  none  were  successful, 
and  at  the  latest  accounts,  received  in  December,  the  works  and  most  ot 
the  mines  were  lying  idle. 

The  following  assays,  made  of  samples  which  were  personally  taken 
froih  two  of  the  mines  of  this  district,  will  serve  to  show  that  in  all 
probability,  as  far  as  judgment  is  possible  at  the  present  time,  the  dis^ 
trict  offers,  in  these  two,  at  least,  the  basis  of  a  remunerative  enterpris^e  i 


Kind  of  ore. 

4i 

i 

Gold,  per  ton. 

Silver,  ] 

per  ton. 

Total  valne  in  gold 
and  aUver. 

Name  of 
▼eln. 

1 

1 

1 

1 

Bemarks. 

Grant 

•    Do 

Do 

Do 

Carbonate  and  ga- 
lena. 

Yellow  carbouate 
and  galena. 

Solid  gray  carbon- 
ate ana  galena. 

Qalena 

30 
40 
33 

48 

0.5 
0.85 
0.4 
o.a 

10  33 

5  17 

837 

630 
5  17 
783 

10  33 

633 

44.5 

96.75 

377.4 

183.9 

30a65 

173.55 

88 

5a3 

57  54 

185  08 

358  65 

336  47 
369  76 
383  09 

36  30 

75  85 

67  87 

130  85 

366  93 

343  67 
374  93 
330  33 

46  53 

81  46 

Average  aerom  the  lodd 

at  bottom  of  nhaft. 
From  banging  vralL 

From  middle  of  vein. 

From  near  foot-wftlL 
From  near  the  toik. 
Do.               *^ 

From  10  feet  down  thi 

shafts 
Average  aeroea  the  veia 

J 

BayState.. 

Do 

Do 

.  ...do 

67     0-25 

Galena  and  gray 
carbonate. 

Yellow  and  gray 
carbonate. 

Mixture  of  carbon- 
ates and  galena. 

er 

30 

0.35 

0.5 

0.3 

There  are  several  deposits  of  fire-clay  in 
but  no  fire-proof  rock  better  than  a  very 


the  vicinity  of  the  new  camp^ 
quartzose  granite  had  been 
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foond  ap  to  the  end  of  this  year.  The  faraace  was  therefore  hned  with 
the  gruiite  mentioned.  I  am  not  informed  as  to  its  merits  as  deter- 
mined by  the  trial-smelting.  • 

The  following  statement  of  prices  for  labor  and  materials  has  been 
funiished  by  Mr.  Charles  von  Liebenan. 

BtaiewiaU  of  prices  iU  /Stm^  Mountain  district^  (hcyhee  Oountyy  Idaho* 

Wiiges  of  miners $4  per  day. 

Wages  of  smelters 4  50  per  day. 

Wa$:e6  of  wood-choppers  and  coal- 

barnen 65  to  $75,  and  board,  per  month. 

Wood 4  per  cord. 

Chareoal  in  small  qnantities 22  to  25  cents  per  basheL 

Traovsportation  to  railroad,  by  way 

of  TroQt  Creek 35perton. 

TroDsportation  to  railroad,  by  way 

of  Camp  Three  Forks 25  per  ton. 

Castings  are  made  in  Silver  City,  twenty-flve  miles  distant,  for  ten 
cents  per  poond. 

Up  freight  from  Winnemneca  has,  so  far,  been  from  3  to  3J  cents  yer 
poQDd.  Bat  this  is  expected  to  become  mnch  cheaper  as  soon  as  a 
r^^Iar  trade  is  commenced.  Sinking,  by  contract,  $10  per  foot,  (4  by 
« feet) 

Cattle  and  horses  are  cheap  in  the  vicinity,  and  provisions  are  not 
very  high,  as  mach  gi*ain,  &c.,  is  raised  in  the  valleys  to  the  north,  es- 
I^'ially  along  Trout  and  Jordan  Creeks,  the  Owyhee  and  Boise  Rivers. 

Three  miles  southeast  from  Bullion  City,  over  the  ridge,  occur  several 
vt-rv  large  veins  of  almost  solid  arsenical  and  iron  pyrites,  which  a)ntain 
!^ma]l  amounts  of  gold  and  copper.  They  are  not  opened,  and  at  pres- 
ent of  no  value. 

The  prospected  portion  of  South  Mountain  is  a  very  small  part  of 
the  range,  but  the  mineral  deposits  found  so  far  are  sufficiently  import- 
aut  to  promise  some  prominence  as  a  producing  mining-district  to  the 
region. 

MIDDLE  AND   NOBTHERN  IDAHO. 

A  large  part  of  these  sections  of  the  Territory  was  visited  during 
last  fall  by  Mr.  A.  Welters,  to  whom  I  am  indebted  for  extensive  notes. 
Mr.  Wolters  acknowledges  valuable  assistance  rendered  and  courtesies 
sbown  him,  during  the  prosecution  of  his  work,  by  Mr.  R.  Hurley,  of 
Idaho  County,  Mr.  Mootry,  of  Placerville,  Mr.  Huffacker,  of  Atlanta, 
and  Dr.  Belknap,  of  Boise' City. 

While  mining  affairs  in  nearly  every  State  and  Territory  have  been 
Bteadily  improving,  those  of  Idaho,  though  unsurpassed  by  any  of  her 
Asters  in  mineral  resources,  are  constantly  declining.  This  is  partly 
owing  to  the  general  exhaustion  of  the  placer-diggings,  but  principally 
to  the  absence  of  facilities  for  cheap  transportation,  which  makes 
qnartz-mining  unprofitable  in  many  cases,  by  causing  high  prices  of 
provisions,  mining  implements,  and  labor. 

The  3  ield  of  the  once  famous  placer-claims  of  the  Boise  Basin  and 
^^ortfaem  Idaho,  which  footed  up  from  seven  to  ten  millions  per  annum 
np  to  1868,  has  ever  since  decreased,  until  for  this  year  the  whole  bul- 
lion product  of  the  Territory  has  fallen  off  to  less  than  three  millions^ 
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though  an  abundance  of  water  rendered  the  last  season  a  very  good 
one.  Probably  two-thirds  of  all  the  claims  now  worked  are  in  tbe 
hands  of  Chinese,  and  yield  only  from  $3  to  $4  per  day  to  the  bands. 
The  white  population  has  correspondingly  decreased,  and  the  amouut 
of  taxable  property  gets  less  every  year.  Owyhee  and  Lemhi  Counties 
are  even  asking  for  annexation  to  Nevada  and  Montana  respectively, 
and  to  every  unprejudiced  mind  it  must  be  evident  that,  if  this  state  of 
affairs  is  permitted  to  go  on  much  longer,  Idaho  in  a  few  years  hence 
will  probably  have  almost  ceased  to  be  a  bullion-producing  country. 
It  is  true  that  new  deposits  of  placer-gold  may  be  discovered  yet,  but, 
as  the  Territory  has  been  thoroughl}^  overrun  and  searched  in  all  direc- 
tions by  numerous  parties  of  prospectors,  we  are  not  justified  in  look- 
ing for  the  discovery  of  very  extensive  and  rich  diggings.  The  future  \ 
of  Idaho* as  a  mining  country  solely  and  undoubtedly  rests  on  her  vast 
deposits  of  rich  gold  and  silver  bearing  quartz  and  base  metals. 

Mr.  Wolters,  who  has  made  quite  an  extensive  tour  through  tbe 
middle  portion  of  Idaho,  though  not  having  been  able  to  i>ersonally 
visit  all  the  quartz-mining  camps,  declares  that^  he  is  convinced  that 
the  mineral  resources  of  Idaho  are  second  to  those  of  no  other  min- 
ing country,  and  that,  if  only  a  little  more  energy  had  been  displayed  in 
their  development,  and  a  few  hundred  thousand  dollars  had  been  legiti- 
mately expended  in  building  good  wagon-roads,  and  erecting  proper 
reduction- works,  Idaho  would  not  now  be  surpassed  by  Colorado  and 
Utah. 

So  far  the  owners  of  even  the  very  best  lodes  have  had  to  contend 
with  a  great  many  serious  difficulties,  especially  in  the  northern  part  ot 
the  Territory.  Since  1862,  when  the  first  quartz-mining  began  here, 
hundreds  of  the  most  valuable  gold  and  silver-bearing  lodes  have  been 
discovered,  but,  with  a  few  exceptions,  work  has  been  discontinued  on 
all  of  them  a  long  time  ago.  The  northern  counties,  as  well  as  Limbi, 
are  not  connected  by  wagon-roads  with  either  the  Pacific  Railroads  or 
the  Columbia  River,  and  everything  has  to  be  packed  in  for  long  dis- 
tances on  rough  mountain-trails.  To  bring  large  reduction- works  into 
these  districts  is  impossible,  from  the  simple  reason  that  part  of  the  ma- 
chinery is  too  heavy  to  be  packed  on  two  mules,  and,  even  if  this  could 
be  done,  the  cost  would  be  enormous,  and  entirely  out  of  proportion  to 
the  inducements  ofltered.  A  10-stamp  mill,  for  instance,  erected  at 
Warren's  Camp,  has  cost  over  $25,000,  and,  as  nearly  all  the  owners  of 
mines  are  workingmen  and  poor,  they  cannot,  even  by  co-operation, 
raise  the  necessary  means  to  secure  reduction-works. 

The  owners  of  the  several  small  mills  now  existing  can  supply  them 
with  the  ore  from  their  own  miues ;  and,  owing  to  this,  they  do  not  care 
to  do 'any  custom- work.  Their  charges  are  therefore  so  high  that  they 
are  largely  in  excess  of  the  average  yield  of  the  ores.  Thus  the  miners 
have  no  marketeer  their  ore ;  and,  as  they  cannot  afford  to  work  or  de- 
velop their  mines  without  immediate  returns,  a  large  number  of  lodes 
carrying  from  1  to  3  feet  of  ore,  which  mills  from  $20  to  $50  per  ton,  are 
lying  idle.  Thus  mining-camps  become  deserted,  which,  with  a  moderate 
amount  of  capital  judiciously  expended  in  the  construction  of  roads,  in 
the  openiugof  the  prominent  lodes,  and  the  erection  of  suitable  reduction- 
works,  would,  within  a  few  years,  yield  large  returns.  The  worst 
obstacle  in  the  way  of  removing  these  difficulties  is,  of  course,  the  en- 
tire absence  of  railroad  facilities  in  the  Territory.  Capitalists,  who 
want  to  invest  money  in  mining,  will  hardly  go  to  a  country  where  they 
have  to  travel  hundreds  of  miles  on  hoiseback,  or  in  not  over-comforta- 
ble coaches,  in  order  to  reach  the  nearest  railroad  station.    Such  a  trip 
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involves  considerable  loss  of  time;  it  requires  the  nndergoiDg  of  hard- 
^liip^  and  aiinoyaiice,  and  this  alone  is  sufficient  to  induce  many 
to  go  to  other  districts  which  can  be  reached  by  rail,  though  the 
mines  there  may  not  be  at  all  equal  to  the  remoter  ones.  The  main 
point,  though,  is  that  the  absence  of  railroads  is  always  a  sure  indication 
of  high  rates  for  freight,  wages,  and  materials,  ana  that  it  requires  ex- 
traordinarily good  mines  to  yield  a  profit  under  such  circumstances.  It 
is  therefore  evident  that  Idaho  cannot  expect  to  secure  a  market  for  her 
ores  unless  she  secures  railroad  facilities.  That  this  fact  ha«  not  been 
realized  before  is  certainly  strange ;  and  even  now  the  conflicting  special 
iuterests  of  the  different  counties  seem  to  prevent  a  combined  effort  to 
iudnne  capitalists  to  come  to  the  rescue  in  this  respect.  Two  bills  were 
introduced  in  the  legislature  to  grant  territorial  aid  to  the  construction 
of  the  Portland,  Dalles  and  Salt  Lake  liailroad,  and  to  a  road  from 
s>me  i)oint  on  the  Central  Pacific  to  Boise  City.  Neither  of  the  bills, 
Lowever,  passed;  Owyhee  Company  opposing  the  Portland,  Dalles  and 
Salt  Lake  Railroad ;  Oneida  and  Alturas  the  other  one,  and  the  dele- 
crates  of  the  northern  counties  voting  as  a  unit  against  both.  Alter 
umch  exertion  a  bill  was  finally  passed  exempting  all  railroads  built 
within  the  limits  of  the  Territory  from  taxation  for  the  next  seven 
}ears ;  but  it  remains  to  be  seen  whether  this,  in  the  absence  of  land- 
grants,  will  be  considered  a  sufficient  inducement  by  capitalists.  It  is 
lorther  reported  that  the  Northern  Eailroad  Company  find  that  the 
original  line  fixed  upon  through  the  Territory  is  impracticable,  and  that 
tiiey  will  change  their  route  so  as  to  go  either  along  the  Salmon  or 
the  Snake  River.  A  corps  of  engineers  has  been  surveying  all  summer 
along  the  former,  but  nothing  positive  has  been  decided  upon  so  far. 

The  local  facilities  for  quartz-mining  are  very  good  in  all  the  different 
districts.  The  mountains  abound  in  the  most  magnificent  timber;  the 
valleys,  where  no  placer-raining  has  been  done,  have  splendid  soil,  and 
jield  good  crops.  Good  pastures  and  ample  supply  of  water  are  also 
met  with  throughout  the  mining  sections,  and  the  steep  mountain-sides 
afford  splendid  chances  for  deep  tunnels  to  drain  the  mines.  In  short, 
all  that  is  needed  to  bring  back  the  days  of  former  prosi>erity'in  Middle 
and  Northern  Idaho  is  cheap  transportation  and  a  market  for  the  ores. 

The  placer-ri)ines  in  Northern  Idaho  are  to  the  greatest  extent  worked 
OQt  and  in  the  hands  of  Chinamen.  In  the  once  famous .  camp  of 
Florence  there  are  now  only  two  associations  of  white  men  at  work.  In 
Warren  it  is  not  much  better,  and  I  feel  satisfied  that  $4500,000  will  cover 
the  whole  gold  product  of  Idaho,  Nez  Percys,  Shoshone,  and  Lemhi  Coun- 
ties for  this  year.  The  yield  of  the  principal  and  most  productive 
camps,  as  furnished  to  me  by  Mr.  R.  Hurley,  county  treasurer  and 
assayer  at  Warren's,  is  as  follows: 

Elk  City $40,000 

Newsouie  Creek 30, 000 


Florence •- $78, 000 

Warren's 56, 000 

Oro  Fino - .     70, 000 

Clear- Water  Station 50, 000 


Salmon  River j     ^^j^^ 


Snake  River 


Total 364,000 

•  Tlie  product  of  Leesburg  and  Loon  Creek  in  Lemhi  (bounty  I  have 
not  been  able  to  ascertain. 

Quartz-mining  has  so  far  received  very  little  attention  in  Lemhi, 
N*ez  Percys,  and  Shoshone  Counties,  In  the  latter  large  masses  of 
float-rock  have  been  found,  assaying  from  $50  to  $70  in  gold';  but  all 
eudeavors  to  find  the  lode  or  lodes  from  which  the  rock  came  have  so 
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far  been  nnsaccessfal.  From  Lemhi  Mr.  Wolters  has  received  several 
pieces  of  good  galena,  assaying  very  high  in  gold  and  silver,  bat  noth- 
ing has  been  done  as  yet  to  actively  develop  any  of  the  lodes.  Only  in 
Idaho  County  enongh  work  has  been  done  to  show  the  character  and 
value  of  the  veins. 

In  Warren's,  the  center  of  the  quartz-mining  region  in  Idaho  County, 
there  are  three  different  classes  of  lodes,  one  carrying  gold  almost  ex- 
clusively, the  second  both  gold  and  silver  ore,  and  the  third  only  silver- 
ore,  containing  little  or  no  gold.  The  bearing  of  these  lodes  ranges 
from  nearly  due  east  and  west  to  northeast  and  southwest ;  they  dip  all 
considerably  north,  carry  much  water,  and  are  exceedingly  well  defined. 
The  mineral-bearing  gaugue  is  quartz,  and  the  width  of  the  ore-veins 
usually  varies  from  12  to  3G  inches.  Besides  the  quartz  there  is  more 
or  less  decomposed  gangue-matter,  closely  resembling  the  granite,  which 
forms  the  country-rock. 

The  representative  lode  of  the  first  class,  and  the  best  developed,  is 
the  Rescue  lode,  which  is  claimed  for  a  distance  of  4,500  feet,  but 
the  development  is  confined  to  the*l,200  feet  now  owned  and  worked  by 
G.  Gambel.  The  discovery -shaft  has  reached  a  depth  of  182  feet.  Three 
pairs  of  levels  have  been  run,  at  a  distance  of  60  feet  from  each  other. 
The  uppermost  extends  130  feet  east  and  118  feet  west,  the  second  170 
feet  east  and  80  feet  west,  the  ground  above  them  being  worked  out. 
The  lowest  level,  started  ftom  the  bottom  of  the  shaft,  runs  320  feet 
east  and  150  feet  west,  and  from  the  stopes  between  this  and  tho  secoud 
level  ore  was  being  raised  at  the  time  of  Mr.  Wolters'  visit.  A  cross- 
cut tunnel,  400  feet  in  length,  and  provided  with  a  tramway,  comes  to 
the  third  level  with  the  mill.  A  tunnel  has  been  run  in  on  the  vein  a 
distance  of  100  feet,  showing  a  well-defined  crevice  and  a  vein  of  quartz, 
varying  from  10  to  24  inches  in  width,  but  it  has  been  discontinued, 
since  no  greater  depth  could  be  attained  by  it  than  by  the  lowest  level. 
A  deep  tunnel  has  been  driven  on  the  vein  403  feet,  which  will  intersect 
the  discovery-shaft  about  40  feet  below  the  third  level.  The  distance 
from  the  mouth. of  this  tunnel  to  the  shaft  is  1,100  feet,  and  if  a  sulli- 
cieut  number  of  hands  can  be  procured,  it  is  the  intention  to  complete 
this  tunnel  by  next  summer  and  make  connection  with  the  shaft.  The 
ground  is  very  soft,  requiring  hardly  any  blasting  at  all,  the  crevice 
well  defined,  and  a  strong  body  of  ore  is  exposed  the  whole  distance. 
After  the  completion  of  the  tunnel,  the  mill,  now  located  at  the  mouth 
of  the  crosscut  tunnel,  will  be  removed  to  the  creek,  some  40  or  50  feet 
below  the  mouth  of  the  lowest  tunnel.  The  lode  runs  nearly  due  east 
and  west,  and  dips  considerably  north.  The  crevice  matter  is  quartz 
more  or  less  and  decomposed  granite,  closely  resembling  the  surround- 
ing country-rock.  The  distance  between  the  well-defined  walls  varies 
from  3  to  4  feet ;  the  width  of  the  ore-vein  from  6  to  30  inches.  A  clay 
selvage  from  1  to  12  inches  wide  is  found  through  the  whole  mine.  The 
ore  is  in  the  upper  workings  on  the  hanging-wall,  and  in  the  lower  tun- 
nel on  the  foot- wall.  The  average  yield  in  the  mill  is  from  820  to  $23. 
A  late  run  of  thirty-seven  days,  comprising  480  tons,  gave  $11,522.38, 
or  at  the  rate  of  $24  per  ton.  .The  cost  of  mining  is  stated  at  $7  per 
ton,  and  of  milling  at  $42  per  ton.  The  wages  paid  miners  are  $5  per 
day.  Lumber  is  worth  from  $50  to  $70  |>er  mill,  powder  $12  per  keg,* 
steel  37i  cents  per  pound,  iron  30  cents,  candles  $8  per  box,  flour  $8  per 
100  pounds. 

At  the  time  of  Mr.  Wolters'  visit  there  were  only  six  hands  at  woik, 
owing  to  a  scarcity  of  miners  in  the  camp,  and  work  was  confined  to 
Btoping  between  the  second  and  third  levels,  and  extending  the  lowest 
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level  eaBt.  Siuc^e  then  the  shaft  is  reported  to  have  been  sunk  50  feet 
deeper,  where  a  very  rich  body  of  ore  was  struck. 

The  jnill  erected  at  the  mouth  of  the  cross-cut  tunnel  contains  10 
stamps  of  500  pounds  each,  dropping  7  to  8  inches,  and  80  to  90  times 
per  minute.  The  motive-power  is  furnished  by  a  12  horse-power  engine, 
vhich  consumes  from  IJ  to  2  cords  of  wood  in  24  hours,  worth  $4  per 
cQrd  delivered.  Amalgamation  is  effected  by  plates  in  the  battery  and 
on  copper  tables ;  the  tailings  pass  through  125  feet  of  sluice-boxes  pro- 
vided with  copper  plates  and  blankets.  The  concentrated  tailings  will 
be  reworked  in  pans.  The  capacity  of  the  mill  is  16  tons  in  twenty-four 
hours. 

The  Charity  lode  is  being  worked  under  a  lease  by  a  party  of  Cornish 
miners.  The  development  on  the  lode  con^i^ts  of  two  tunnels  on  the 
vein,  respectively  150  and  300  feet  long  and  CO  feet  apart;  the  crevice 
is  2J  feet  wide,  and  contains  12  inches  of  quartz.  Nearly  all  the  ground 
al)ove  the  tunnels  is  stoped  out,  and  it  is  the  intention  of  the  owners  to 
eommence  forthwith  a^  third  tunnel,  and  extend  the  shaft  down  to  it. 
The  ore  taken  out  now  is  worked  in  a  small  mill  at  the  foot  of  the  hill, 
vhich  contains  five  small  wooden  stamps  and  two  large  arrastras,  16  or 
-0  teet  in  diameter,  all  driven  by  a  36-foot  overshot  water-wheel.  The 
la^t  lot,  of  16  tons,  yielded  at  the  rate  of  $26.90  per  ton.  A  10-stamp 
mill  is  in  process  of  erection  a  short  distance  below  the  month  of  the 
projK>sed  new  tunnel,  and  as  the  present  owners  are  all  working  men 
and  good  miners,  it  is  to  be  expected  that  they  will  meet  with  success. 

The  Sampson  lode. — ^There  are  two  shafts  on  this  lode,  respectively  60 
and  40  feet  deep.  The  crevice  is  about  4  feet  wide,  and  carries  2  feet  of 
qaartz.  The  richest  ore  is  said  to  be  in  the  bottom  of  the  shaft.  Two 
hundred  tons  crushed  in  the  old  wat^r-mill  yielded  $35  per  ton.  On 
tlie  surface  the  ore  has  been  taken  out  for  a  length,  along  the  vein,  of 
alwut  150  feet. 

The  Keystone  lode,  owned  by  Bemis  &  Sanderson,  has  a  shaft  53  feet 
deep,  connected  with  a  tunnel^  driven  in  on  the  lode  for  a  distance  of 
about  300  feet.  The  crevice  is  2 J  to  3  feet  wide,  and  contains  8  to  9 
iucUes  of  ore,  which  is  said  to  have  yielded  as  high  as  $75  in  a  stamp- 
luill. 

The  following  lodes  are  representative  of  the  second  class  of  veins, 
carrying  both  gold  and  silver : 

The  Martinez  lode,  owned  by  R.  Hurley  and  others,  developed  by  two 
sbaUs,  respectively  60  and  50  feet  deep,  and  60  feet  apart.  The  crevice 
i5>  3  to  3  J  feet  wide  and  carries  2  feet  of  quartz  at  a  depth  of  30  feet,  and 
one-third  of  a  foot  at  the  bottom  of  the  deepest  shaft.  At  a  depth  of  25 
feet  a  streak  of  exceedingly  rich  silver-ore  comes  in,  and  widens  out  to  10 
inches  in  the  bottom  of  the  shaft.  The  rest  of  the  pay -streak  i»  gold- 
quartz,  yielding  at  the  rate  of  $15  per  ton.  A  great  number  of  assays 
Lave  been  made  from  the  silver-ore,  all  yielding  from  $500  to  $8,000  per 
ton.  As  there  are  no  works  for  the  reduction  of  silver-ores,  this  un- 
nsually  rich  lode,  as  well  as  all  the  other  good  silver  lodes,  is  lying  idle. 

The  Dunt  lode  runs  parallel  to  the  former,  at  a  distance  of  about  350 
f^'tt,  and  has  a  shaft  sunk  to  a  depth  of  40  feet,  w^hich  shows  a  vein  of 
lli  inelies  of  ore,  five-sixths  being  gold-tjuartz,  and  2  inches  silver-ore 
of  the  same  character  as  that  in  the  Martinez. 

The  Washington  lode :  shaft,  20  feet  deep ;  crevice,  5  feet  wide ;  ore- 
vein  15  to  18  inches ;  gold  quartz  on  the  hanging-wall ;  silver-ore  in  the 
center  of  crevice.  A  deep  cross-cut  tunnel  has  been  started,  which  will 
intersect  the  lode  at  a  depth  of  several  hundred  feet. 

The  third  class  of  veins,  carrying  silver-ore  only,  with  little  or  no  gold, 
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is  represented  by  the  No.  1  Treasare,  Laurel,  aud  Ballioa  lodes,  bat 
there  is  no  development  done  on  tbem  worth  speaking  of. 

The  lodes  in  this  district  are  mostly  narrow  veins,  but  they  are  exceed- 
ingly well  defined  and  carry  a  large  amount  of  ore  in  proportion  to  their 
width.  The  ore,  compared  with  tlie  average  value  of  gold-quartz  in 
California,  Colorado,  and  Arizona,  is  unusually  rich.  A  great  drawback 
to  mining  is  the  large  amount  of  water  encountered  in  all  the  lodes,  but 
this  is  more  than  counterbalanced  by  the  fact  that  the  mountains  are 
very  steep,  and  as  the  majority  of  the  lodes  cross  them  there  are  splen- 
did facilities  for  running  deep  tunnels  in  right  on  the  vein,  to  drain  the 
mine  and  work  it  very  cheaply.  Even  the  lodes  not  crossing  the  mount- 
ains are  in  nearly  every  case  easily  reached  by  cross-cut  tunnels  of  a 
lew  hundred  feet  in  length. 

The  future  of  this  camp  cannot  but  be  a  very  bright  one.  My  general 
remarks  about  the  present  condition  of  quartz-mining  in  Idaho  apply, 
however,  par  excellenoej  to  WaiTen's  diggings. 

In  Florence  the  Harper  mine,  owned  by  Hall  &  Co.,  is  the  only  lode 
which  has  been  somewhat  developed.  The  com|>auy  were  offered  last 
fall  $3  net  per  ton  if  they  would  allow  another  party  to  take  out  1,000 
tons  of  ore,  and  the  fact  that  they  declined  the  offer  shows  tbat  the 
proprietors  are  well  Siitisfied  of  having  a  good  mine.  There  are  several 
hundred  feet  of  tunneling  aud  shafting  done,  and  very  little  ground  has 
been  stoped  out  so  far. 

Boise  Covnty.—A  great  number  of  very  promising-looking  lodes  occur 
on  Granite  Creek,  but  only  a  few  of  them  are  worked  at  present. 

The  Gold  Hill  lode,  owned  by  the  Gold  Hill  Company,  runs  northeast 
and  southwest,  dipping  about  70^  south.  The  vein-matter  is  decom- 
posed granite,  containing  several  streaks  of  quartz  and  iron  pyrites,  the 
pay  streaks  varying  in  width  from  a  few  inches  to  6  feet.  The  lode  is 
opened  by  three  tunnels.  The  lower  one  is  a  cross-cut  for  a  length  of 
400  feet,  stiikes  the  lode  at  a  depth  of  about  240  feet,  and  then  runs 
along  the  vein  450  feet  more.  In  this  level  the  ore  has  for  some  time 
been  of  a  rather  poor  character ;  there  is,  however,  a  better  pros|>ect 
now.  The  ground  above  is  stctped  oift  to  the  surface  for  a  distance  of 
about  120  feet.  Two  hundred  feet  above  the  cross-cut  a  tunnel  1,1(K) 
feet  long  has  been  run  on  the  vein,  and  another  one,  600  feet  long,  is 
100  feet  higher  up.  Out  of  both  tunnels  very  rich  rock  was  obtained, 
until  a  talcose  rock  appeared,  which  did  not  pay  expenses,  and  at  present 
there  is  no  work  going  on  in  this  portion  of  the  mine. 

The  Gold  Hill  lode  is  on  the  northeast  side  of  the  gulch,  crosses  the 
latter,  and  then  is  known  under  the  name  of  the  Duulap  lode,  which, 
for  a  distance  of  1,600  feet,  is  also  owned  by  the  Gold  Hill  Company. 

A  tunnel  along  the  vein  has  been  lately  diiven  on  a  level  with'  the 
creek,  and  so  far  extended  about  200  feet ;  30  feet  above  another  tunnel 
has  been  driven  for  a  length  of  600  feet.  The  ore-vein  in  the  latter 
varies  from  3  to  6  feet  in  thickness,  in  the  former  from  18  to  20  inches. 
The  crevice-matter  is  the  same  as  in  the  Gold  Hill  proper;  the  quartz- 
seams  contain  more  or  less  antimony,  and  whenever  the  antimony  be- 
comes frequent  and  concentrated  the  quartz  is  invariably  exceedingly 
rich  in  gold.  The  ground  above  the  upper  tunnel  has  been  stoped  out 
only  about  28  feet  high  for  a  distance  of  150  feet,  and  the  reserves  at 
this  mine  are  therefore  very  large.  The  average  value  of  the  ore  is 
estimated  to  be  about  $20  per  ton,  and  since  September,  1869,  there 
have  been  taken  out  about  $300,000  from  the  Duniap  and  Gold  Hill 
lodes. ' 
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The  ore  from  both  lodes  is  brought  out  in  cars  through  the  lowest 
levels,  and  on  the  extension  of  the  same  track  it  is  taken  directly  into 
the  miU  and  dumped  behind  thefbatteries. 

The  mill,  also  owned  by  the  Gold  Hill  Company,  is  a  very  spacious 
and  substantial  building  of  about  80  by  100  I'eet.  There  are  25  stamps, 
iveighing  GOO  pounds  each,  dropping  7^  to  8  inches  sixty  times  per  minute, 
crushing  45  tons  per  day,  the  ore  being  very  soft.  Two  copper  plates 
in  the  mortar-boxes  and  copper  tables  are  used  to  amalgamate.  The 
tailings  from  each  battery  run  separately  into  a  coucentrating-machine, 
where  the  largeamountofsulphnretsisconcentratedandsaved  for  further 
treatment.  There  are  now  from  1,200  to  1,500  tons  on  hand,  represent- 
ing a  net  cash  value  of  at  least  $50,000.  The  managers  of  the  works, 
Messrs.  K.  Mootry  and  D.  Goughenour,  intend  to  ei'ect  chlorination- 
works  for  their  reduction  as  soon  as  practicable. 

The  tailings  from  the  concentrators  are  run  through  sluice-boxes,  pro- 
vided with  copper  plates,  in  order  to  catch  the  last  particles  of  quick- 
silver and  amalgam  escaping  the  buddies. 

The  motive-power  is  furnished  by  an  80-horse  power  engine  with  two 
tubular  boilers,  which  consume  four  cords  of  wood  per  day,  worth  $4 
per  cord,  delivered.    Miners  receive  $75  and  board  per  month. 

Both  the  mill  and  theminesof  thiscompauy  are  specimensof  good  man- 
agement. Everything  is  done  in  the  most  substantial  and  at  the  same 
time  economical  manner,  and  owing  to  this  fact  they  are  enabled  to 
realize,  in  spite  of  the  high  cost  of  labor  and  materials,  a  handsome 
profit  from  ore  which,  on  an  average,  yields  probably  less  than  $15  per 
ton.  Thirty  thousand  dollars'  worth  of  supplies,  such  as  wood,  timbers, 
lamber,  and  other  materials,  are  on  hand. 

Ninety  feet  north  of  the  Gold  Hill  is  the  tone  Star  lode,  owned  by 
R.  Mootry,  J^  C.  Isaacs,  and  others,  for  a  length  of  1,600  feet.  The  out; 
croppings  of  this  lode  have,  by  sluicing,  yielded,  in  several  places,  a 
large  amount  of  money,  and  it  is  generally  believed  to  be  one  of  the 
best,  if  not  the  best  lode  in  the  camp.  Besides  the  work  on  the  surface, 
there  is  only  one  tunnel'  80  feet  long,  started  on  a  level  with  the  creek. 
The  lode  raps  northeast  and  southwest.  The  dip  changes  constantly  on 
the  surface,  the  lode  being  considerably  broken  up  for  nearly  its  whole 
length.  The  property  is  at  present  in  litigation,  and  has  not  been 
worked  for  a  long  time.  If  the  suit  is  decided  in  favor  of  the  above- 
mentioned  parties,  the  mine  will  be  worked  irom  the  lowest  level  of  the 
Gold  Hill  and  in  connection  with  that  mine. 

The  Pioneer  lode,  situated  200  feet  south  of  the  Gold  Hill,  has  been 
claimed  for  2,000  feet.  Course,  northeast  and  southwest.  Dip,  70^ 
south.  The  lode  has  yielded  about  $100,000  from  difi'ereut  small  but 
exceedingly  rich  pockets  near  the  surface. 

The  Golden  Gate  lode  is  close  to  the  Dunlap  and  south  of  it  It  was 
worked  dnring  the  winter  of  1863,  and  the  stock  sold,  at  one  time,  as 
high  as  $50  a  foot.  A  tunnel  150  ieet  long  has  been  run  in  on  the  vein, 
and  shows  a  uniform  pay-streak  2  feet  in  width. 

Adjoining  the  Dunlap  on  the  north  side  is  the  Granite  lode.  It  is 
claimed  for  800  feet.-  The  work  is  confined  to  the  surface,  from  which 
about  $1,500  have  been  taken  by  sluicing. 

Besides  the  above,  there  are  the  Gray  Eagle,  with  a  tunnel  150  feet 
long ;  the  Columbia,  with  200  feet  of  tunnels ;  Webfoot,  600  feet ;  Cali- 
fornia ;  the  Dictator,  with  100  feet  of  tunnel ;  the  Gold  Bar,  100  feet  of 
taonel ;  Tellow  Jacket,  and  others,  all  of  which  have  yielded  more  or 
less  rich  ore^  but  the  works  are  now  mostly  caved  in,  and  the  mines  are 
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idle.    The  new  mining-law  will  probably  do  much  to  roase  considerable 
activity  in  this  district  for  the  next  year. 

In  the  neighborhood  of  Pioneer  there  fire  several  silver-bearing  galena 
lodes.  Smelting-works  were  erected,  several  years  ago^  to  work  these 
over,  but  they  are  idle  now.  The  Duncan  and  Justitia  are  oonsidered 
the  best  veins. 

Some  work  has  been  carried  on  in  Banner  district^  about  twenty-eight 
miles  northeast  of  Idaho  Oity,  in  the  Banner,  Wolverine,  and  a  ^w 
other  lodes.  The  two  named  have  furnished  a  quantity  of  very  nice 
silver-ore,  and  further  development  will,  in  all  probability,  prove  these 
lodes  to  be  valuable  property.  At  the  time  of  Mr.  Wolters's  visit,  work 
had  been  stopped,  ladders  and  ropes  were  removed,  and  it  was  therefore 
impossible  to  examine  the  miues. 

The  yield  of  the  placer-mines  of  the  Boise  Basin  is  steadily  decreas- 
ing, thbugli  not  as  fast  as  that  of  the  northern  placer-mines.  There  are 
several  good  claims  yet  yielding  from  $10,000  to  $20,000,  but  the  major- 
ity are  in  the  hands  of  Chinese,  and  an  estimate  of  their  yield  is  therefore 
very  difficult. 

-A /fi«ra«  CoMnfy.— The  placers  of  Atlanta  district  have  never  yielded  large 
returns.  They  are  not  extensive,  and  some  of  them  can  procure  a  suffi- 
cient supply  of  water  only  for  a  very  limited  season.  Quartz  Gulch, 
which  is  crossed  by  the  Atlanta  and  all  other  lodes  north  of  it,  has  bc^n 
worked  ever  since  it  was  discovered,  and  has  yielded  from  $6  to  $20  per 
day  to  the  hands.  In  a  northern  direction,  about  three  miles  from  the 
Atlanta  lode,  are  other  placers,  high  up  on  the  ridge,  which  have  to 
obtain  their  water  mostly  from  the  melting  snow,  and  can  be  workeil 
only  for  a  few  weeks  in  t\\e  spring.  They  are,  however,  reported  to  be 
very  rich. 

Fifteen  to  sixteen  miles  below  Atlanta  are  the  placers  of  Middle 
Boise.  There  are  two  or  three  extensive  claims  worked,  and  two  com- 
panies of  Chinamen  are  working  on  the  Yuba.  In  the  other  camps  there 
are  only  a  few  Chinese.  The  yield  of  the  placers  of  Atlanta  and 
Eocky  Bar  for  the  last  year  is  estimated  by  Mr.  Dilley  at  $150,000 ;  I 
am,  however,  inclined  to  think  this  estimate  too  high.  The  lodes  of 
Altnras  County  are  numerous,  and  have  always  enjoyed  the  repu- 
tation of  being  rich.  Eastern  capitalists  have  invested  in  several  of  the 
prominent  veins,  but  very  little  work  has  been  done,  owing  to  several 
circumstances,  which  it  would  lead  me  too  far  to  enumerate.  The  main 
lode  is — 

The  Atlanta:  It  runs  east  17^  north,  dips  north  near  the  surface,  but 
changes  in  this  respect  at  a  slight  depth,  and  dips  then  southerly.  -There 
is  one  tunnel  on  the  lode,  380  feet  long,  gaining  a  depth  of  180  or  190 
feet.  At  the  end  of  the  tunnel  a  shaft  has  been  sunk  43  feet  deep,  under 
a  lease,  which  gave  the  working-party  all  the  ore  taken  out  in  sinking 
it.  This  ore  yielded  from  $60  to  $70  per  ton  in  a  stamp-mill.  The  tail- 
ings were  worked  over  again  and  yielded  from  $30  to  $40  per  ton,  and 
it  is  believed  that  they  contain  now  as  much  as  was  taken  out  in  the  re- 
working. The  Discovery  claim  is  owned  by  Farras,  Preston,  and  others. 
They  have  one  tunnel  on  the  vein,  which  gains  about  70  feet  in  depth. 
On  top  the  croppings  are  about  60  feet  wide ;  at  the  end  of  the  tunnel 
the  vein  measures  45  feet  between  walls.  It  carries  two  streaks  of  gold- 
bearing  quartz,  one  on  the  north  wall  2^  feet,  and  one  on  the  south  wall 
li  foot  wide.  The  gaugue  matter  is  quartz  and  decomposed  granite ; 
the  country-rock  granite.  Very  nice  Si>ecimens  of  ruby  silver  are  occa- 
sionally obtained  in  the  mine. 

The  Leonora  lode  runs  nearly  due  east  and  west,  dips  south,  is  from 
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3  to  6  feet  wide,  and  carries,  on  an  average,  about  2  feet  of  ore.  It 
was  worked  last  summer  by  S.  Mattingly.  Tbe  yield  of  the  ore  was  not 
ascertained;  it  is,  however,  known  that  several  samples  of  tailings  as- 
sayed at  tbe  rate  of  $90  per  ton.  There  are  three  shafts  on  the  lode, 
two  of  them  are  100  feet  apart,  and  measure  respectively  85  and  GO  feet 
in  depth ;  the  third  is  only  40  feet  deep.  Levels  have  been  run  from 
the  bottom  of  the  shafts,  both  ways,  and  the  ground  above  is  stoped  out. 
The  predominating  metal  in  this  and  the  lode  is  gold. 

The  Empire  State  runs  nearly  east  and  west,  and  dips  slightly  south. 
There  is  a  tunnel  on  the  vein  150  feet  long,  gaining  60  to  70  feet  in  depth. 
A  lot  of  14  tons  of  ore,  worked  by  Mr.  Huffacker,  yielded  at  the  rate  of 
974.90  per  ton.  Several  smaller  lots  of  a  few  tdns  each  yielded  from  $70 
to  $85  iier  ton.  The  crevice  is  5  feet  wide  the  ore-streak  2  feet.  Gold 
predominates  largely. 

The  Tahoma  runs  parallel  to  the  former,  at  a  distance  of  250  to  300 
feet,  is  12  to  14  feet  wide,  and  carries  from  2  to  3  feet  of  ore,  in  which 
silver  predominates.  Several  tons  were  worked  and  yielded  pretty  fairly ; 
tbe  exact  amount  could  not  be  ascertained.  The  developments  on  the 
lode  consists  of  a  couple  of  cross-cut  tunnels,  which  intersect  the  vein 
at  a  depth  of  40  to  50  feet. 

The  Stanley,  owned  to  a  great  extent  by  English  capitalists,  is  be- 
lieved to  be  the  extension  of  the  Tahoma.  A  tunnel  400  feet  long  has 
been  run^partly  on  the  lode,  showing  it  to  be  from  10  to  20  feet  wide. 
The  ore  occurs  in  bunches,  the  vein  being  considerably  broken  up. 
Small  test-mn&Tyielded  about  $100  per  ton,  and  it  is  expected  that  more 
developments  will  prove  this  to  be  a  very  valuable  lode.  Euby  silver  is 
frequently  met  with  in  the  ore,  which  carries  only  very  little  gold. 

Besides  these  lodes,  there  are  the  Union,  Gray  Eagle,  Jessie  Benton, 
John  Bascom,  Eclipse,  Silver  Tide^  Old  Chunk,  all  on  the  north  side  of 
the  Atlanta.  On  the  south  side  are  the  Golden  Reef,  Pacific,  Minerva, 
Varieties,  William  Tell,  Liza  Hull,  Hard  Times,  Confidence,  and  many 
others.  All  of  them  look  very  promising,  but  are  developed  only  by 
prospecting-shafts  and  tunnels. 

At  Bocky  Bar  there  are  some  excellent  lodes.  The  Ida  Elmore  and 
Wide  West  have  both  been  worked  last  summer,  but  it  has  been  impos- 
sible for  my  agent  to  either  visit  this  district  in  person  or  to  obtain  re- 
hable  data  in  regard  to  it. 


CHAPTER    IV. 

OBEOOV. 

• 

From  the  western  part  of  the  State  there  is  little  to  report.  The  lan- 
guishing industry  of  the  ouce  productive  counties  of  Jackson,  &c.,  ap- 
l)ears  to  have  experienced  no  revival  during  the  year.  In  Baker,  Union, 
and  Grant  Counties,  however,  east  of  the  Cascade  range,  considerable 
activity  has  prevailed.  I  estimate  the  yield  of  Oregon  and  Washington 
at  $2,000,000.  Mr.  Dudley  Evans,  express-agent  at  Portland,  entimates 
$1,900,000,  to  which  I  have  added  $100,000  to  cover  atmounts  produced 
near  the  California  line,  and  finding  their  way  directly  southward. 

GOAL-FIELDS  AND  GOLD-BEACHES. 

The  following  abstract  of  an  interesting  paper  read  before  the  Califor- 
nia Academy  of  Sciences,  by  Mr.  W.  A.  Goodyear,  of  the  State  geologi- 
cal survey,  is  taken  from  the  Mining  and  Scientific  Press : 

After  crossing  the  State-liue,  on  descending  the  northern  slope  of  the  Siskiyon  Monn- 
taiuBf  in  Oregon,  we  come  to  the  little  village  of  Asbland,  on  Bear  Creek,  a  braueli  of 
tlio  Rogne  Kiver.  At  this  place  I  saw  some  marble  tombstones,  the  material  for  which 
was  said  to  have  come  from  the  Siskiyou  Mountains  on  the  soiith.  The  Valley  of 
Bear  Creek  is  underlaid  by  unaltered  sandstones. 

The  mount-ains,  which  rise  quite  high  on  the  north  side,  present  every  appearance, 
for  many  miles,  of  being  also  made  up  of  unaltered  sandstones  and  shales,  beautiiully 
stratified. 

I  saw  nothing  in  Southern  Ore^n  along  this  route  which  looked  volcanic,  excepting 
two  or  three  flat-topped  hills,  a  tew  miles  northeast  of  Jackson ville,  known  as  tL» 
*^  Table  Rocks,^'  and  famous  in  Oregon  as  the  locality  of  a  desperate  battle  with  the 
Indians  in  the  early  days.  The  capping  of  these  hills  is,  in  aU  probability,  a  table  of 
basaltic  lava. 

Between  the  Rogue  and  the  Umpqua  Rivers  the  Country  is  very  mountainous  and 
heavily  timbered.  The  road  here  crosses  two  prominent  mountain-ridges,  desceudiug 
at  last  to  Canyouville,  beyond  which  place  it  crosses  the  Umpqua  River,  along  whoi^e 
right  bank  it  then  continues  to  Roseberg.  From  here  a  newly-constructed  wagon-road 
runs  west  sixtv-three  miles  to  Coos  City,  crossing  the  Coast  Range  of  mountains  at  au 
altitude  of  4,000  feet. 

Coos  Bay. — A  peculiar  feature  of  the  country  alM>nt  Coos  Bay  is  the  numerous  tide- 
water sloughs,  which  stretch  far  inland  to  distances  ranging  from  teu  to  thirty  miles 
from  the  coast.  All  the  lower  part  of  the  Coquille  River  is  a  tide-water  stream" of  this 
kind,  and  Coos  Bay  itself  has  half  a  dozen  arms  through  which  the  tide  ebbs  and  flows 
for  miles  back  into  the  country  in  all  directions. 

So  far  as  yet  known,  there  is  not  more  than  one  workablebcdof  coalin  the  Coos  Bay 
coal  region.  The  new  mine  recently  opened  by  Messrs.  Hardy  &  Goodale,  on  the  uortli 
of  the  l)ay,  is  undoubtedly  on  the  same  bed  as  the  Eastport  and  Newpoit  mines  to  the 
south.  Nevertheless,  the  coal-fleld  about  Coos  Bay  is  very  extensive,  reaching  cer- 
tainly from  the  coast  teu  or  twelve  miles  back,  and  from  the  bay  south  to  the  Co-, 
quille  River,  and  north  as  far  as  the  Umpqua.  Coal  of  good  quality  is  reported  on  the 
North  Umpqua  east  of  the  coast  range  of  mountains.  It  is  needless  to  say,  however, 
that  in  a  region  so  cut  up  by  gulches,  the  portion  of  this  broad  area,  which  is  covered 
by  coal  of  good  quality  and  workable  thickness,  is  comparatively  small.  In  fact,  there 
is  no  coal  here  which  it  will  pay  to  work  for  many  years  to  come,  except  that  which  is) 
situated  in  close  proximity  to  the  shores  of  Coos  Bays 

The  coal-bed  hero  consists  of  two  strata,  each  from  *^  to  2i  feet  in  thickness,  sepa- 
rated  by  a  stratum  of  clay-rock,  from  6  inches  to  a  foot  thick.  Above- the  upper  la>er 
of  workable  coal  is  ajiother  stratum  of  rather  hard  clay-rock,  from  a  foot  to  18  inches 
thick,  and  over  this  again  another  straiuni  of  coal  of  nearly  equal  thickness.  But  this 
upper  layer  of  coal,  though  generally  of  good  quality  in  the  Eastport  and  Newport 
mines,  is  not  worked. 

The  quality  of  Coos  Bay  coal,  as  compared  with  that  of  the  Mount  Diablo  mines,  is 
better  for  some  purposes,  and  for  others  not  so  good.    For  domestic  use  it  is  x)rcferrt'd 
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to  the  Mount  Diablo,  as  it  does  not  cmmble  qnite  so  badly  in  the  fire  as  the  latter  coal, 
ao<l  conseqnently  makes  rather  a  freer  and  open-burning  fire.  It  is  also  often  said  that 
the  odor  of  the  Coos  Bay  coal  is  less  offensive  than  that  of  the  Mount  Diablo  co^.  But 
this  is  a  statement  in  which  there  seems  to  be  more  of  fancy  than  of  truth. 

For  steam  purposes,  the  evidence  of  chemical  analysis  goes  to  show  that  the  Coos 
Bay  coal  is  not  worth  qnite  so  much  per  ton  as  the  Mount  Diablo  coal.  This  fact  up- 
pcans  to  be  chiefly  due  to  the  somewhat  larger  percentage  of  water  which  the  Coos  Bay 
ooal  contains,  and  which  not  only  diminishes  by  an  amount  equal  t-o  its  own  weight 
tbe  beat-producing  substance  of  the  coal,  but  a)so  requires  a  cousiderable  quantity  of 
beat  for  its  own  volatilization.  In  the  Coos  Bay  coal  the  texture  of  the  wood  from 
«bich  it  was  formed  is  often  beautifully  preserved.  Several  of  these  facts,  as  well  as 
Kome  facts  in  the  physical  and  geological  features  of  the  country  itself,  point  to  a 
probability  that  the  Coos  Bay  coal  is  of  somewhat  more  recent  formation  than  the 
Mount  Diablo  beds.  Before  leaving  Coos  Bay  I  Visited  the  site  of  the  old  town  of  Ran- 
dolph, now  deserted,  on  the  mouth  of  Whisky  Run,  a  small  creek  which  enters  the 
oci'an  some  four  miles  north  of  the  Coqnilie  River.  The  surface  of  the  country  from 
Whisky  Run  to  the  Coqnilie  River  for  a  mile  or  so  back  from  the  coast  cousists  of  low 
lolliog  hills  of  sand  and  ^avel,  covered  with  a  thin  soil,  which  supports  a  scanty 
growth  of  grass  and  scattering  trees.  These  hills  front  the  sea  in  a  continuous  line  of 
bluff.  The  sands  of  the  beach  along  the  foot  of  this  bluff  for  three  or  four  miles  to  the 
south  of  Whisky  Run  have  been  in  the  past  extensively  worked  for  gold,  and  are  eaid 
to  have  been  very  rich.  It  was  this  beach-mining  that  gave  rise  to  the  town  of  Ran- 
dolph, and  that  alone  supported  it  as  long  as  it  continued  to  exist.  The  working  was 
carried  on  chiefly  with  the  shovel  and  long  tom.  The  gold-sand  was  uniformly  very 
lioe :  no  single  nuggets  having  ever  been  found  of  more  than  4  or  5  cents  in  value.  It 
^as  impossible,  of  course,  to  save  all  the  gold.  The  loss  in  the  tailings  was  constant 
and  heavy,  and  a  considerable  portion  of  tne  ground  here  is  said  to  have  been  worked 
over  six  or  seven  times  in  succession,  paying  well  tach  time.  The  locality  at  and  im- 
mediately sonth  of  Whisky  Run  is  said  to  have  been  enormously  rich  ;  and  it  is  stated 
that  for  a  little  while  it  was  no  rare  thing  for  a  single  miner  to  take  out  a  thousaad 
il4>llar8'  worth  of  this  fine  gold-dust  in  a  day. 

My  informant  upon  many  points  relating  to  the  history  of  this  work  was  F.  G.  Lock- 
hart,  who  has  been  in  this  countr^"^  some  eighteen  or  twenty  yeara,  and  is  thoroughly 
iamiliar  with  it.  He  is  now  engaged  in  working  a  "  black-sand  "  mine  at  a  difl'erent  local- 
ity, of  which  I  shall  presently  speak.  He  tells  me  that  the  productive  stratum  along  this 
l>tach  was  a  layer  of  black  sand,  from  1  to  2  feet  in  thickness,  generally  buried  from  2 
to  .>  feet  deep  beneath  an  accumulation  of  lighter  sand.  But  this  last  accumulation 
apliears  to  be  a  transient  thing,  as  the  action  of  the  wind  and  waves  on  this  beach 
Taries  greatly  at  different  seasons,  sometimes  casting  up  large  quantities  of  sand,  and 
again  sweex'iog  it  all  away,  so  that  tbe  surface  of  the  beach  is  constantly  changing, 
and  i»  at  sometimes  5  or  6  feet  higher  than  it  is  at  others.  It  thus  appears  probable  that 
the  aariferous  stratum  of  black  sand  lies  at  the  bottom,  and  forms  the  floor  of  what 
may  be  called  the  zone  of  i>er(ietual  chanpy3  of  the  beach.  It  is  also  said  to  have  cov- 
emi  the  whole  width  of  the  beach  from  the  very  base  of  the  blufl*as  far  out  beneath 
tbe  waves  as  it  has  ever  been  possible  to  carry  explorations  at  the  lowest  tides. 

It  has  long  been  a  popular  belief,  and  is  still  the  opinion  of  many,  that  this  black 
»aDd.  together  with  the  gold  which  it  contains,  have  come  from  the-depths  of  the /sea, 
baving  been  simply  caist  up  by  the  action  of  the  waves  upon  the  beach.  But  such,  in 
my  opinion,  is  not  the  fact.  I  know  of  no  argument  in  favor  of  such  an  idea  beyond 
tbe  gimple  fact  that  these  sands  are  found  upon  the  beach ;  while  there  is  a  strong 
a  priori  argaibent  against  its  probability  in  the  high  specific  gravity  of  the  black  sand 
itself  as  well  as  the  gold,  and,  in  fact,  that  the  heaviest  materials  are  not  those  which 
waves  most  readily  throw  up  npon  the  beach. 

There  is  no  difficulty  here  in  pointing  the  finger  at  once  to  a  perfectly  adequate 
Bftnrce  for  aU  the  gold  without  going  to  sea  to  hunt  for  it.  In  the  first  place  there  is  no 
difficulty  with  the  pan  and  shovel  in  finding  the  color  of  g^ld,  not  only  throughout  the 
niaterial  whicb  forms  the  face  of  theblufi'  that  fronts  the  beach,  but  also  almost  any- 
where on  the  surface  of  the  low  rolling  hills  stretching  backward  from  the  blutf ;  and 
in  the  second  place,  there  is  plenty  of  evidence  that  the  whole  front  of  the  blufl  itself 
iA  wasting  away  with  comparative  rapidity  by  the  action  of  the  waves  and  storms. 

The  beach  receding.^  At  one  point  I  saw  in  the  sands  of  the  beach  the  stump  of  a  tree 
6  or  7  feet  in  diameter,  evidently  where  it  grew,  the  wood  but  partially  carbonized,  the 
fitier  brown  and  soft,  though  still  rather  tough,  and  exactly  resembling  in  character 
tbe  woody  fiber  in  a  bed  of  incipient  lii^nite  or  half-carbonized  vegetable  matter  2  or  3 
feet  thick,  which  crops  out  for  a  long  distance,  in  the  face  of  the  olnfiT,  a  few  feet  only 
alove  the  level  of  the  beach,  and  buried  under  from  30  to  50  feet  of  the  half-consol- 
idated sand  and  fine  gravel  which  form  the  upper  part  of  the  blnfE  Mr.  Lockhart 
btates  that  when  he  first  saw  the  stuinp,  eighteen  or  twenty  years  ago,  it  was  about 
half  covered  up  by  the  foot  of  the  blnn ;  now  the  foot  of  the  bluff  is  at  least  20  feet 
from  tbe  center  of  the  stomp. 
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At  this  point,  'when  the  tide  is  low,  the  tojis  of  a  nnmber  of  other  Btnmps  may  b« 
seen,  still  stuDding  upright  where  they  grew,  but  ordinarily  covered  with  water  now, 
and  Bomo  of  them  a  hundred  yards  or  more  outside  of  present  mean  low  water  line. 

A  black-sand  mine,  which  Mr.  Lockhart  is  now  working,  is  not  on  the  present  bead] 
at  all,  but  is  back  in  the  timbered  country  two  or  three  miles  southeast  from  the  muntli 
of  Whisky  Kun,  and  190  feet  above  sea-level.  This  height  of  a  former  beach  above  th< 
sea  is  another  indication  of  the  comparatively  recent  changes  of  level  here. 

In  opening  a  tail-race  from  his  mine  to  the  sea,  Mr.  Lockhart  has  made,  with  the  aic 
of  water,  a  cut  half  or  three-quarters  of  a  mile  in  length  and  from  25  to  40  feet  det>{« 
straight  through  the  low  rolling  hills  that  border  the  shore,  thus  exhibicing  a  fine  sec* 
tion  of  their  structure.  Hero,  as  well  as  in  the  blufls  along  the  beach,  they  are  seen  t( 
consist  of  alternating  beds  of  sand  and  tino  gravel,  lying  everywhere  nearly  horizon t^ 
Sticks  and  lugs  aro  not  uucommou,  scattered  through  the  mass,  and  in  the  cut  soim 
trees  have  been  unearthed,  Htill  standing  where  they  grew.  Two  or  three  large  stuiu})! 
still  remained  upright  in  place  at  the  time  of  my  visit,  with  their  roots  about  40  feel 
beneath  the  present  surface  of  the  hills,  and  with  their  woody  fiber  in  the  same  condi 
tion  as  that  in  the  bed  of  half-formed  lignite  which  crops  in  the  bluff  along  the  Inach 

I  was  shown  a  human  skull,  probably  that  of  an  Indian  woman,  which  was  fotid 
some  years  ago  in  the  bluli  itself  about  10  or  12  feet  beneath  the  top  and  ander  severi 
feet  in  thickness' of  the  tine  gravel  deposit  which  helps  so  largely  to  make  up  thi»  form 
ation.  Tho  skall  has  evidently  been  long  buried,  but  it  might  possibly  have  been  c»v 
ered  by  a  slide,  and  I  have  little  faith  that  it  is  really  as  old  as  tho  gravel  of  these  bilU 

Colonel  Lane  states  that  in  his  mine  tho  black  sand,  so  far  as  wOi-ked,  has  avemgtil 
from  5  to  G  feet  thick.  There  is  more  or  less  tine  gold  scattered  all  through  this  saixl 
and  also  some  platinum,  mingled  with  more  or  less  iridosmine. 

Tho  difficulty  of  saving  gold  from  the  black  sand  appeal's  to  bo  due  chiefly  to  tw( 
causes :  to  its  fineness,  which  pennits  it  to  be  so  readily  washed  away  by  a  stream  oi 
running  water;  and  from  tlie  fact  that  a  portion  of  it  seems  to  be  coated  with  a  sal> 
stance  which  protects  it  from  the  action  of  the  mercury.  It  is  not  so  clear  of  wha< 
this  lilm  consists.  Mr.  Wright,  who  owns  a  black-saud  mine  north  of  Lockbai:*> 
thinks  that  in  his  mine  it  consists  chiefly  of  organic  matter,  perhaps  of  bitumiuonsoiU 
He  burns  his  sand  in  heaps  before  amalgamating  it,  so  that  it  is  exposed  to  a  h'l^h  d'-^ 
cree  of  heat  for  several  hours.  He  then  works  it  in  an  arrastra,  antl  by  this  treatniesj 
ue  obtained  two  or  three  times  as  much  gold  as  he  could  without  the  burning. 

At  the  time  of  my  visit,  Mr.  Lockhart  was  making  pre])aration8  to  ai>ply,  on  a  larg< 
scale,  Plattner's  chlorination  process,  to  extract  the  gold  from  these  black'^sunds. 

With  this  material  no  expensive  preliminary  roasting  will  be  required,  and  if  th< 
chlorine  will  dissolve  with  suflicient  rapidity  gold  which  is  as  coarse  as  this,  I  see  u( 
reason  why  it  may  not  prove  a  complete  success  in  the  extraction  of  gold.  The  cxptT 
iment  is  well  worth  trying,  audit  will  be  Interesting  to  know  the  results  which  h< 
obtains. 

Volcanic  formationa. — I  left  Coos  Bay  on  the  9th  of  November  for  Portland.  Betweei 
Rose  burg  and  the  head  of  the  Willamette  Valley,  I  noticed  considetable  nualteret 
rock,  both  shales  and  sandstones,  in  various  railroad  cuts. 

I  saw  nothing  that  I  conld  recognize  as  volcanic  till  I  reached  the  vicinity  of  Albaat 
where  tho  gravel  used  in  ballasting  tho  road  contains  volcanic  pebbles. 

Some  twenty-five  or  thirty  mileB  before  reaching  Portland  we  struck  the  bafialtit 
blutfs,  on  ttie  right  bank  of  the  Willamette  Biver,  and  from  that  time  forward  I  sav 
no  rocks  except  volcanic  till  after  I  left  Portland  for  San  Francisco. 
'  I  will  not  attempt  to  describe  the  magnificent  caHcm  of  tbe  Columbia  River,  thron^l 
the  Cascade  Mountains,  between  Poitfland  and  the  Dalles,  so  familiar,  to  all  traveUr 
in  Oregon.  I  will  only  direct  attention  for  a  moment  to  one  most  striking  con tia^tb« 
tween  the  character  of  the  volcanic  matter  here,  and  that  on  the  western  slope  of  th* 
Sierra  Nevada,  in  California.  The  Cascade  Mountains,  where  the  Columbia  cuts  tbrougl 
them,  appear  to  bo  entiiely  made  up  of  a  series  of  su[>erimpi'Scd  sheets  of  lava,  wliitb 
when  it  flowed,  ran  not'  into  narrow  sti*eam8,  but  S2)read  it«  fiery  floods  both  far  riv 
wide  in  all  directions  over  tho  then  sniootb,  or  nearly  level,  or  very  gently  slopin; 
country.  They,  therefore,  consist  to-day  of  terraces  of  solid  compact  rock  from  bas 
to  summit,  and  the  quantity  of  breccias,  or  fragmentary  materials  of  any  kind,  is  con 
paratively  so  small  as  to  be  hardly  noticed. 

Tho  western  slope  of  the  Sierra  Nevada,  on  the  contrary,  shows  its  volcanic  mattf 
almost  exclusively  in  fragmentary  forms.  Beds  of  ashes,  breccias,  and  volcanic  gra^ 
els  and  conglomerates  are  everywhere ;  but  lava-flows  are  few  and  far  between. 

This  is  true  especially  in  the  central  portion  of  the  State.  But  throughout  the  cei 
tral  and  southeastern  portion  of  the  Sierra  there  is,  so  far  as  I  know,  on  the  wt*stt'r 
slope,  but  one  great  lava-flow — the  Tuolumne  County  Table  Mountain.  Moreover,  tb 
total  quantity  of  volcanic  matter  in  the  mining  countries  of  the  Sierra  Nevada  is  utter] 
insignificant  compared  with  the  vast  accumulations  that  have  built  up  the  Cascad 
range.  Tho  absolute  quantity  in  the  Sierra  is  indeed  great;  bat  that  in  the  Ca«ca<J 
Mountains  is  more  than  great,  it  is  stupendous. 
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GRANT  COUNTY. 

For  the  following  information  concerning  the  districts  around  Canyon 
City,  I  am  principally  indebted  to  my  very  courteous  and  intelligent 
correspondent^  Mr.  W.  Y.  Binehart,  of  that  place.  The  mining  indus- 
try of  the  region  has  declined  in  some  camps  and  flourished  in  others. 

Canyou  City  district  is  chiefly  worked  by  Chinese,  and  the  yield  has 
beeu  as  large  as  in  1872.  Several  new  claims  are  being  successfully 
worked  on  the  side-hill  west  of  Canyon  Creek.  The  hydraulic  claims  of 
Thompson  &  Co.  and  L.  C.  Hiliis,  at  Marysvllle,  have  yielded  fair  re- 
tarns.  The  claims  (also  hydraulic)  of  John  Long  &  Co.,  in  Town  Gulch, 
have  yielded  good  returns.  These  three  are  the  principal  ones  worked 
by  white  labor  in  this  district.  Some  very  rich  specimens  of  gold-bear- 
ing quartz  were  picked  up  during  the  summer  near  Marysville,  inducing 
the  belief  that  the  vein  from  Prairie  Diggings  may  be  traced  to  the 
mountain  south  of  Canyon  City;  and  rich  deposits  are  looked  for.  The 
qaartzmill  at  Prairie  Diggings  stopiied  for  the  season  after  a  short  and 
nnprotitable  run  during  the  summer.  The  vein  has  been  lost,  and  the 
slide-rock  from  which  such  rich  pay  was  taken  at  first  has  been  ex- 
haasted. 

Dixie  Creek  is  worked  by  Chinese,  except  four  large  claims,  near  the 
month  of  the  stream,  which  yield  well.  The  yield  in  this  district  is 
thought  to  be  about  equal  to  that  of  last  year. 

The  Burnt  River,  Olive  Creek,  Granite,  and  Elk  Creek  districts  have 
all  decliued  perceptibly  in  their  yield  during  the  past  year.  The  falling 
,off  ia  |K)pulation  is  about  one-fourth,  and  the  decrease  in  the  yield  is 
proportionate.  The  quartz  at  Elk  Creek  remains  untouched.  A  lack 
of  confidence  in  quartz-mining  seems  to  prevent  investments  in  this  line. 
Capital  from  abroad  and  an  infusion  of  California  energy  are  needed  to 
develop  this  industry.  Numbers  of  successful  miners  have  invested  in 
cattle  dnring  the  past  year,  and  forsaken  their  former  occupation.  The 
closest  estimate  that  can  be  made  of  the  gold-dust  shipped  from  this 
section  daring  the  year  gives  an  average  monthly  shipment  of  $21,500, 
besides  what  has  been  taken  away  by  private  hands,  which  will  proba- 
bly increase  it  to  $30,000  per  month,  or  an  aggregate  of  $360,000  for 
Grant  County  for  the  year  1872.  This  looks  large,  considering  the  de- 
cline in  several  important  districts,  but,  on  the  best  information  I  can 
get*,  I  feel  sore  the  estimate  is  not  too  large.  I  think  the  counties  of 
Baker  and  Union  yield  more  together  than  Orant,  while  Jackson  and 
Josephine  in  Southern  Oregon  yield  about  the  same  as  Grant. 

BAEEB  IlSD  X7iaON  COlTlfTIES. 

For  valuable  notes  from  this  part  of  Oi«gon,  lying  east  of  the  Blue 
Kange,  I  am  chiefly  indebted  to  Mr.  B.  W.  Beynolds,  of  Baker  City. 

The  water-supply  has  been  greater  during  the  past  year  than  the  year 
;  previous;  bat  the  late  completion  of  the  various  ditches  in  the  country 
prevented  the  miners  from  reaping  much  betiefit  therefrom.    Still  I  esti- 
mate the  yield  in  gold-dust  as  fully  up  to  that  of  1871 ;  perhaps  a  little 
better.    The  mining  population  has  apparently  not  increased  much  dur- 
ing the  past  year;  the  gain  in  population  being  in  farmers,  mechanics, 
'ers,  speculators,  &c.    Winter  set  in  much  earlier  than  usual.    About 
e  Sth  or  9th  of  Noveftiber,  snow  fell  6  inches  deep  In  the  valleys,  and 
foot  or  more  in  the  mountains.    After  that  time  wet,  windy,  and  dis- 
gfeeable  weather  prevailed.    At  the  close  of  the  year  the  ground  in 
|tbe  valleys  and  low  foot-hills  was  bare  of  snow,  and  our  roads  were 
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muddy  and  rough.  The  large  rain-fall  and  a  goodly  supply  of  snow  in 
the  mountains  indicate  a  season  of  abundant  water  in  1873.  I  think  the 
amount  of  placer-gold  carried  out  by  private  hands  is  not  less  than  in 
the  last  year. 

Trade  has  been  good  in  town  and  in  the  mining-camps  generally. 
There  are,  perhaps,  fewer  traders ;  but  those  that  remain  do  a  better 
business  than  formerly.  Last  summer  Messrs.  W.  B.  Crane  &  Co.  sold 
their  copper-mine  and  smelting-works,  located  about  twenty -five  miles 
northeast  from  Baker,  in  Union  County,  to  Messrs.  Carson,  Williams  & 
Co.,  of  Detroit,  Michigan.  Crane  &  Co.  also  sold  to  tbe  same  company 
hill-diggings,  with  a  60foot  bank  of  gravel,  situated  on  tbe  bead- waters  of 
Grande  Bonde  River,  in  Union  County.  The  new  company  at  once  put 
•on  a  large  force  of  Chinamen,  and  continued  work  until  cold  weather, 
bringing  in  a  ditch  from  the  river  to  the  hills.  They  will  resume  work 
in  the  spring  on  a  large  scale  with  Chinamen  and  hydraulics,  and  expect  \ 
a  heavy  yield.  In  the  copper- works  one  smelting  was  made,  the  result 
being  4J  tons  copper,  shipped  recently  from  Portland  by  steamer  to  San 
Francisco,  and  thence  by  rail  to  the  East.  I  am  informed  that  the  cost 
of  tlie  copper-pigs,  delivered  in  the  East,  will  be  between  $60  and  $70 
per  ton.*  As  the  company  has  plenty  of  good  ore,  easily  accessible,  a 
profitable  business  is  anticipated. 

At  Hog  Em,  in  Union  County,  there  have  been  some  new  discoveries 
of  rich  quartz-lodes,  carrying  free  gold.  The  district  contains  one  small; 
3  or  5  stamp  mill,  besides  the  steam  10-stamp  mill  of  Messrs.  White  &  i 
Myrick,  removed  thither  last  summer,  and  now  doing  custom- work. 

Uagle  (Ireek  district, — This  district,  in  Union  County,  contains  the^ 
camps  of  Sparta  and  Gem  City.  The  ditch  was  not  finished  until  late 
in  the  summer,  and  is  not  of  sufficient  capacity  to  supply  the  district. 
Messrs.  White  &  Myrick  are  doing  well  at  Gem  City  with  their  10- 
stamp  steam  quartz  and  saw  mill  in  connection.  They  have  recently 
Btfuck  good  rock  in  the  Gem  lode,  and  are  now  at  work.  This  district 
promises  well  for  next  season. 

Pocahontas  district. — Along  the  western  side  of  Powder  River  Talley. 
in  the  Blue  Mountain  divide  between  Powder  River  and  Grande  Roude, 
are  the  Pocahontas  and  the  Rock  Creek  districts,  the  former  of  which: 
has  yielded  well.  The  Salmon  Creek,  McCord  Gulch,  Ruan,  and  Fry! 
ing-Pan  claims  have  natural  water  early  in  the  season,  and,  later,  buy  ot 
the  Auburn  Canal  Company. 

Bock  Creek  district. ^Th'xs  district  has  a  ditch  affording  an  ample  sup- 
ply of  water  during  the  entire  season,  owned  by  Ingraham,  Ford  &  Comi 
who  also  own  a  large  tract  of  mining-ground  on  Little  and  Big  Mudtlyj 
Creeks,  and  during  the  season  run  three  hydraulics.  This  ditch  rm^ 
1,000  inches  of  beautifully  clear  water.  There  is  also  a  smaller  ditcbi 
affording  300  inches,  owned  by  Her  &  McCord,  who  run  two  hydnmi 
lies.  Mr.  Ingraham  reports  that  the  claims  are  doing  well  and  coiii 
siders  their  ground  and  water-privileges  invaluable.  Further  down  tbe 
vslope  Bunch  &  Co.  are  running  during  the  season  one  hydraulic  on 
Wolf  Creek  with  profit.  All  these  parties  can  work  from  April  uiilij 
November  and  obtain  an  average  of  $8  per  diem  to  the  man.  \ 

Auburn. — This  camp  has  been  dull;  but  a  few  white  companies  hav^ 
worked;  and  early  in  the  season,  for  some  reason,  the  Auburn  Caniij 
Company  refused  to  sell  water,  so  the  little  mining  done  was  with  Uiitii^ 
jal  water,  except  by  Littlefield  &  Co.,  who  have  a  small  ditch  from  Eib 

*  This  mnst  be  the  fni^ht  only.  Never  baviog  visited  these  works,  and  knowing 
nothing  of  the  local  conditions,  1  merely  repeat  the  statement  furnished  mo. — R.  W.  B 
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Creek,  and  have  been  running  one  pipe  all  snmmer,    There  is  plenty  of 
good  gronnd  about  Auburn,  and  the  camp  may  revive  next  season. 

Beyond  Auburn,  at  Fort  Sumter,  and  still  further  toward  Granite 
and  Olive  Creeks,  are  fine  prospects  for  gold,  quartz,  silver,  and  galena. 
At  Winter's  diggings,  Bull's  Bun,  and  along  the  gulches  far  up  Burnt 
Kiver,  are  scattered  little  camps,  where  a  small  population  has  done  so 
\iell  in  placer-mining  as  to  show  that  increase  of  labor  and  capital  would 
be  satisfactorily  rewarded. 

Claries  Greek, — In  this  camp  and  its  vicinity  the  placers  are  as  good 
as  ever,  and  promise  to  be  so  for  years  to  come.  There  has  been  no 
special  new  discovery. 

Eldorado  and  MdUieur  City, — These  camps  have  had  a  very  limited 
supply  of  water,  but,  with  what  they  had,  they  have  accomplished  much. 
One  man  is  said  to  have  cleaned  up  $10,pOO.  There  were  no  new  quartz 
discoveries.    The  prospects  for  next  season  are  good. 

Amelia  district. — This  district  has  been  dull  and  dry;  will  probably 
get  water  from  the  Big  Eldorado  ditch  next  season. 

Humboldt  or  Mormon  Basin, — ^This  good  old  camp  holds  out  as  usual, 
and  will  for  years  to  come.  The  ground  is  all  claimed,  and  the  water- 
privileges  are  all  taken  up.  There  is  not  nearly  enough  water  to  meet 
the  demand.  Colonel  Colt  and  L.  W.  Getchell  uncovered  this  summer 
their  old  ledge  of  rich  decomposed  gold  quartz,  &c.,  and  have  been 
working  it  somewhat,  with  the  aid  of  a  small  mill  or  crufiher,  of  novel 
form,  invented  and  erected  by  Colonel  Colt.  The  success  of  the  experi- 
ment has  not  been  reported  to  me.    The  mine  promises  well. 

Eye  Valley. — This  district,  thirty  miles  southeast  of  Baker  City,  and 
just  over  the  divide  from  Humboldt  Basin,  bids  fair  to  become  a  noted 
silver-producing  distiict.  Although  known  for  sometime,  but  little  has 
been  done  in  developing  it.  The  phicers  continue  to  yield  well,  and  the 
yield  of  J 872  is  rather  better  than  that  of  1871.  Mr.  Green,  of  Rye 
Valley,  estimates  the  amount  at  about  $50,000,  which  is  pretty  good 
ooDsidering  the  short  season,  of  sixty  to  ninety  days  only,  caused  by 
scarcity  of  water.  The  mining  is  done  with  hydraulics.  With  a  good 
fall  and  100  inches  of  water  the  ground  pays  from  $30  to  $100  per  diem. 
There  is  plenty  of  such  ground  unworked,  but  all  claimed. 

The  belt  containing  the  silver-lodes  is  a  granite  ridge,  about  eight 
miles  long  and  five  miles  wide.  Its  longer  axis  lies  in  a  general  north- 
west and  southeast  direction.  Burnt  Biver  is  north  of  it,  the  south 
fork  of  Dixie  Creek  is  south  and  southeast,  the  north  fork  of  Dixie, 
with  the  town  of  llye  Valley  is  east,  and  on  the  west  are  Humboldt 
Basin,  Amelia,  Malheur  City,  Eldorado,  and  Clarksville.  Geologically 
it  appears  to  be  bounded  on  the  east  by  limestone,  and  on  the  other  three 
sides  by  slate.  The  lodes  are  in  the  granite.  Among  them  may  be 
mentioned,  proceeding  southward  along  the  ridge,  the  Monumental, 
Green  Discovery,  Macedonia,  Pinetree,  Mountain,  and  Washington  on 
the  east  slope,  and  the  North  Star  and  Rising  Sun  on  the  west  slope. 
(The  Washington  is  said  to  cut  into  the  limestone.)  Of  these  lodes,  the 
Green  Discovery  and  the  Monumental,  lying  about  three-fourths  of  a  mile 
apart,  are  the  only  ones  that  have  been  developed  to  any  extent,  though 
many  of  .the  rest  promise  well,  and  the  whole  range  invites  more 
thorough  prospecting.  The  Bye  Valley  placer-mines  are  on  the  north 
fork  of  Dixie  Creek,  between  the  town  and  the  silver-lodes. 

The  Green  Discovery,  owned  by  Mr.  Charles  Green,  is  situated  3,000 
feet  above  Bye  Valley.  The  claim  comprises  2,000  feet.  It  has  been 
explored  by  four  or  five  shafts  of  small  depth,  and  three  adits  run 
near  the  surface  on  the  vein,  from  intersecting  gulches.  The  longest  of 
these  drifts  has  followed  the  vein  250  feet ;  and  the  deepest  shaft  is 


212    MINES   AND   MINING   WEST   OP   THE   EOCKY   MOUNTAINS. 

« 

down  40  feet.  The  vein  is  said  to  improve  with  depth  in  width  and 
value,  and  to  average  at  present  3  feel.  The  ore  is  quartz,  carrying 
oxidized  iron,  &c.,  nc^r  the  surface,  and  black  sulphurets  below. 

The  Monumental  claim,  2,000  feet,  owned  by  the  same  person,  li^ 
4,0C0  feet  above  Rye  Valley,  not  far  (though  on  the  opposite  slope)  from 
the  head  of  Orouso  Creek,  a  tributary  of  Slate  Greek.  This  mine  re- 
sembles in  character  and  dimensions  the  one  just  described.  Ithas 
been  opened  by  three  shafts,  the  deepest  of  which  f  150  feet)  is  said  to 
be  in  rich  ore  at  t^ie  bottom,  and  to  have  furnished  already  a  considera- 
ble amount  of  high-grade  material.  There  are  two  cross-tunnels,  one 
140  feet  long  and  within  15  feet  of  the  lode ;  the  other  125  feet  long  and 
estimated  to  be  50  feet  from  the  lode. 

.  Mr.  Green  has  on  the  dumps  of  these  two  mines  from  50  to  75  tons  of 
ore,  which  he  purposes  to  sort,  and  ship  the  selected  ore  to  San  Francisco, 
where  he  will  then  purchase  a  small  mill  for  erection  at  the  mine.  One 
ton  sent  some  time  ago,  as  a  test,  from  the  Qreen  Discovery,  yielded  in 
San  Francisco  $283  silver  and  $4  gold.  '  From  the  Monumental,  one 
ton  yielded  8330,  and  three  tons,  sold  to  Selby  &  Co.,  brought  $270  per 
ton.    In  these  instances  but  a  trace  of  gold  was  reported. 

Conner  Creek. — This  is  a  small  stream  putting  in  to  Snake  River  about 
twenty  miles  below  Farewell  Bend  Ferry.  Three  miles  up  this  creek, 
in  June,  1871,  Messrs.  Wood  &  Edelman  discovered  a  gold-quartz  lode, 
which  they  located  and  afterward  sold.  The  discovery-claim  (600  feet) 
is  now  owned  by  Maddox  &  Palmer,  who  have  an  open  cut  of  60  feet 
running  in  on  the  lode,  and  a  tunnel  of  40  feet  some  150  feet  below  the 
open  cut.  They  have  erected  and  are  now  running  a  5-stamp  water- 
power  mill.  This  being  the  extent  of  the  available  water-power,  th.ey 
purpose  erecting  in  the  spring  a  15-stamp  steam-mill.  The  ledge  will 
average  fully  5  feet  in  width,  and  carries  white  and  decomposed  quartz 
with  free  gold.  The  bullion  is  worth  $16.78  per  ounce,  and  the  rock- 
mill  yields  about  $23  per  ton.  The  first  extension  northeast  is  owned 
by  Hover  &  McCartney,  who  have  an  open  cut  on  the  lode,  40  feet  long, 
exposing  a  good  prospect.  Other  quartz- veins  have  been  struck  in  this 
vicinity,  but  no  paying  placers  have  yet  been  discovered  on  this  creek. 
Snake  River  Bars. — ^These  are  mined  at  every  season  of  low  water, 
near  the  mouth  of  Conner  Creek,  and  down  the  river  below  Pine  Creek, 
with  fair  results.    Four  men  worked  this  season  near  Connor  Creek. 

On  Burnt  Biver,  below  Express  Ranch,  some  placer-mining  has  been 
done  n  and  during  the  past  season  Messrs.  Sisley  &  WeatherbMee  discov- 
ered, near  their  ranch,  eight  miles  below  Expfess  Ranch,  an  old  chan- 
nel, which  has  proved  quite  rich.  The  parties  named  have  taken  out  a 
large  amount  of  money ;  the  yield  running  even  as  high  as  $50  per  diem 
to  the  man. 

Next  summer  I  hope  to  be  able  to  report  rich  lodes  of  argentiferous 
galena,  copper,  &c.,  near  Olive  Creek,  in  Grant  County,  some  sixty  miles 
southwest  from  Baker  City.  Fine  specimens  have  been  brought  from 
that  section  nnd  several  lodes  have  been  located.  One  called  the  Mam- 
moth is  said  to  be  5  feet  wide.  Wood  and*  water  are  plenty  in  this  * 
vicinity. 

The  Virtue  or  RuckeVs  mine, — Bockafellow  or  Union  lode,  owned  by 
the  Virtue  Gold-Mining  Company,  has  been  repeatedly  described  in 
former  reports.  The  present  superintendent,  Mr.  D.  H.  Jackson,  has 
brought  this  mine  into  excellent  condition.  He  is  now  working  twenty 
Chinamen  and  twelve  white  men  at  the  mine.  Mr.  Jackson  is  the  first 
man  to  work  Chinamen  in  quartz-mines  north  of  California.  He  reports 
a  saving  of  50  i)er  cent,  from  their  employment.  They  work  in  every 
capacity — single-hand  drilling,  &c. 
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The  present  workings  are  308  feet  south  of  the  main  shaft,  and  85  feet 
below  the  level  of  the  long  tnnnel.  The  company  have  steam  hoist- 
ing-works erected  over  the  main  shaft  in  the  tunnel,  and  run  a  Blake's 
pamp.  The  main  shaft  is  down  100  feet  below  the  level  of  the  big  tun- 
nel. I  learn  .that  my  former  opinion  in  regard  to  the  junction  of  the 
two  veins,  the  Union  and  Rockafellow,  has  been  proved  correct.  They 
came  together  in  the  south  shaft,  at  a  depth  of  85  feet,  giving  a  7  foot 
ledge  of  gold-ore,  and  occasionally  very  rich.  Mr.  Jackson  recently  es- 
tablished communication  with  the  old  Union  works  above,  and  in  event 
of  anything  occurring  to  stop  work  below  operations  can  be  continued 
in  the  upper  levels. 

The  company  have  all  the  machinery  on  the  ground  at  the  mine  for  a 
25-stamp  steam-mill,  which  will  be  put  up  at  the  mine  in  early  spring,  to 
save  the  cost  of  hauling  seven  miles  to  the  present  10-stamp  mill  at 
Baker  City.  The  present  owners  of  the  mine  are  Galifornians.  The 
dean-ap  for  the  month  of  December,  1872,  was  over  $13,000.  I  am  in- 
formed that  the  mine  has  produced  over  $80,000  during  the  past  year. 

Coal — lu  French  Gulch,  Auburn  district,  several  parallel  veins  of  coal 
have  been  discovered,  and  Mr.  Eeynolds,  of  Baker  City,  has  located  and 
I^ially  explored  a  mine  upon  them.  At  the  depth  of  20  feet  the  prin- 
cipal bed  is  2^  feet  thick.  A  sample  from  near  the  surface,  and  doubt- 
less of  inferior  quality,  was  sent  me  by  Mr.  Beynolds.  According  to  a 
proximate  analysis  by  Dr.  T.  M.  Drown,  of  Philadelphia,  this  sample 
oontained^ — 

Moisture 14.68 

Volatile  matters 38. 95 

.  Fixed  carbon : 42. 57 

Ash 3.80 


100. 00 

As  pointed  oat  in  a  subsequent  chapter,  (on  water  in  western  lignites,) 
analyses  which  do  not  determine  the  ultimate  constituents  aiford  us 
reliable  data  for  comparisons  of  heating  power  of  lignites,  since  these 
coals  always  contain  oxygen,  as  well  as  hydrogen  and  carbon,  among 
the  so-called  volatile  matters.  The  following  is  thexultimate  analysis  of 
the  Reynolds  lignite,  by  the  same  chemist : 

Moisture 14. 68 

Carbon 60.  72 

Hydrogen 4. 30 

Oxygen 14. 42 

Sulphur 2.08 

Ash 3. 80 

100. 00 
Or— 

Moisture 14.  C8 

Combined  water 16. 22 

Hydrogen - .  -     2. 50 

Sulphur 1 2. 08 

Carbon 60.  72 

Ash ; 3.80 


100. 00 

I  presume  from  these  analyses  that  the  coal  will  prove  valuable  for 
steam-generation  and  domestic  uses ',  that  it  will  not  coke  well,  and  that 
it  is  not  suitable  for  metallurgical  uses,  except  in  gas-generators. 


CHAPTER   V. 

MONTANA. 

The  collection  of  the  mining-statistics  of  this  Territory  for  1872  I 
have  intrusted  to  Mr.  William  F.  Wheeler,  of  Helena,  Montana,  whose 
extensive  acquaintance  in  the  Territory  has  enabled  him  to  send  me  de- 
tailed estimates  of  the  i>rodnct,  and,  consideritig  the  means  at  his  com- 
mand, very  full  data  in  regard  to  the  several  districts.  His  estimates 
of  the  yield  of  gold  and  silver  of  Montana  for  the  year  1872  are  derived 
from  shipments  by  express,  Irom  purchases  made  by  bankers,  brokers, 
and  merchants,  and  from  miners  and  others  who  have  not  shipped  by 
express,  and  who  have  given  him  what  they  believe  to  have  been  the 
yield  of  then:  several  mining-districts. 

Gold  shipped  by  Wells,  Fargo  &  Co» |3, 471, 395 

Gold  from  Missoula,  by  "  pack-trains,"  to  Walla  Walla 2Ca,  000 

Gold  taken  out  of  the  country  in  private  hands,  overland 

and  down  the  Missourit 1, 600, 000 

Gold  taken  out  retained  in  hand  by  miners  for  winter  ex- 
penses           650, 000 

Total  gold 5,  721, 395 

*  In  regard  to  this  item,  Mr.  Wheeler  says :  '*  I  have  taken  the  actnal  shipments  by 
'express' of  gold-dnst  and  refined-silver  bars.  Bnt  I  find  by  inquiry  of  the  several 
banks  and  brokers  that  they  have  puri^uued  nearly  lialf  a  million  more  than  the  amount 
reported  shipped  by  express,  in  the  Territory.  The  contracts  of  the  banks  in  the  Ter- 
ritory with  the  express  company  begin  with  May  1, 1872,  and  end  with  May  1, 1873.  The 
bankers  all  say  they  will  be  able  to  falfiU  their  contracts,  as  they  have  four  months  to 
make  shipments  in  ;  therefore  the  amount  will  have  to  be  furnished  from  the  yield  of 
1872,  and  I  am  thns  justified  in  adding  that  sum  to  the  amount  named  as  the  yield  for 
1872  in  my  report,  which  wiU  make  the  total  yield  of  the  Territory  for  1872  upwards 
of  $7,000,000. 

[I  quote  the  above  statement,  without  adopting  the  suggestion,  since  it  seems  to  me 
that  therp  would  be  no  fairness  in  adding  the  first  shipments  of  1873,  on  the  ground 
that  they  contained  product  of  1872,  to  an  aggregate,  which,  by  the  same  reasoning, 
must  contain  a  part  of  the  product  of  1871.  1  have,  therefore,  retained  the  original 
figures,  representing  simply  th^  shipments  of  1872. — R.  W.  R.] 

t  On  t'his  point  Mr.  Wheeler  says :  '*  Toward  autumn,  after  the  season's  work  in  oof 
placer-mines  is  done,  large  numbers  of  miners  go  to  Utah,  Nevada,  and  Califomia  to 
seek  employment  for  the  winter  in  the  numerous  silver  and  gold-quartz  mines  there, 
and  return  in  the  spring  to  work  their  placer-mines  here.  They  generally  go  in  com- 
panies of  ten  to  twenty,  and  carry  with  them  the  product  of  their  past  summer's  woric, 
in  order  to  avoid  '  express  chi^rges,'  which  are  from  2  to  3  per  cent.,  and  for  mutual  pro- 
tection. The  sums  which  they  take  away  are  large  in  the  aggregate,  and  the  express 
company  is  the  least  likely  to  know  the  amounts,  in  the  case  of  travelers  by  the  coaches, 
since  tbu  express  company  assume  to  charge  for  all  gold  carried  in  this  way.  Manj 
passengers  in  the  stages  take  from  $1,000  to  |5,000  with  them  secretly,  to  avoid  paying 
these  express  charges.  I  know  of  one  company  of  miners  who  traveled  by  their  own 
conveyance  and  took  out  last  fall  |60,000.  I  doubt  if  I  have  sufficiently  estimated  the 
amount  thus  taken  out,  by  a  quarter  of  a  million.  Much  of  this  gold  is  aold  in  Utah, 
Colorado,  and  California,  and  is  duposite<l  in  the  miute  at  Denver  and  San  Francisco, 
and  is  not  reported  as  the  yield  of  Montana." 
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SELVEB. 

Befined-silver  bars  shipped  by  express $97^  944 

220  tons  base  ballion,  shipped  by  wagon  to  Gorinney 

value  $500  per  ton 110,000 

60  tons  base  bullion,  shipped  East,  via  Fort  Benton, 

attoOOperton 30,000 

410  tons  silver-ore,*  shipped  by  wagon  to  Gorinne, 

value $200  per  ton 82,000 

1^  tons  silver-ore,  shipped  East — 75  tons  via  Fort 

Benton,  and  60  tons  by  wagon  to  Gorinne— value 

♦200  per  ton 27,000 

346, 944 

Valne  of  copper-ore  shipped  for  assay 5, 000 

Total  coin  value 6, 073, 339 

■ 

The  foregoing  estimate  is  accompanied  with  the  following  certificate 
from  leading  citizens  of  Montana,  which  refers  to  the  estimate  for  the 
previous  year  sdso : 

The  nndeisil^edy  oitizene  of  Montana,  have  examined  the  data  npon  which  the  fore- 
foiogeeHmates  are  bsu^,  and  are  satisfied  that  Mr.  Wheeler  has  made  a  very  moderate 
^atement  of  the  gold  and  silver  yield  of  Montana  for  the  year  1872.  We  have  also 
examined  hia  report  for  1871,  and  consider  his  estimate  of  $8,050/)00,  as  the  yield  for 
that  year  of  gold  and  silver  from  the  mines  of  Montana,  as  very  correct. 

D.  C.  COEBIN, 

Cashier  of  the  First  National  Bank,  Helena, 
T.  H.  KLEINSCHMIDT, 

Assistant  Cashier  First  National  Bank^  Helena, 
GEORGE  W.  FOX,  of  FOX,  LYSTEE  &  ROE. 

'  Bankers, 

L.  H.  HIRSCHFELDT  A,  BRO., 

Bankers, 
R.  E.  FISK, 

Editor  of  the  Helena  Herald, 
D.  a  WADE, 

Chitf  Justice, 

I  am  confident  that  the  ahove  estimate  Is  largely  uii^er  the  actnal  yield. 

S.  T.  HAUSER, 

I'resident  of  First  National  Bank, 

I  have  deemed  it  annecessary  to  go  again,  in  the  present  chapter  on 
Montana,  over  the  whole  ground  treated  in  my  former  reports,  especially 
as  the  changes  in  the  placer-mines,  as  well  as  in  the  older  qaartz-dis- 
tricts,  are  not  great.  I  have,  therefore,  mainly  confined  myself  in  the 
present  report  to  the  description  of  the  new  silver-districts,  which, 
through  the  stimnlns  exerted  by  the  snccess  of  the  silver-mines  of 
Utah  and  Nevada,  and  the  near  approach  of  railroads,  have  sprung  up 
iu  all  parts  of  the  Territory. 

I  bave  always,  and  especially  since  my  personal  visit  to  the  Territory, 
considered  Montana  an  excellent  field  for  this  branch  of  mining,  and 
the  developments  made  during  last  year  have  confirmed  me  in  the  high 
opinion  which  I  have  heretofore  held  in  regard  to  the  great  value  of  the 
Montana  silver-ores. 

*  Mr.  Wheeler  says :  "  There  are,  to  my  own  knowledge,  more  than  3,000  tons  of  sU- 
Ter-ore  lying  on  damps  at  the  mines,  and  waiting  for  pnrchasers,  or  for  spring  to  per- 
mit shipments,  &c.,  of  which  I  have  made  no  account.  This  cannot  prohahly  he 
iocludt'd,  the  valne  being  uncertain,  and  the  amount,  whatever  it  is,  sure  to  find  a  place 
in  the  agg^gate  for  a  8uccee<ling  year.    • 
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It  is  noteworthy  that  most  of  the  silver-ores  in  Montana  occur  in  fis- 
sure-veins,  and  not  in  limestone-deposits.  This  circumstance  encourages 
the  hope  that  the  silver-mining  industry  of  Montana,  if  it  does  not  bring 
forth  such  an  immediately  brilliant  and  voluminous  product  as  certain 
districts  in  Dtah  and  Nevada  have  done,  will  at  all  events  be  more  en- 
during and  permanent. 

BEAVES  HEAD  COUNTY. 

Notes  in  regard  to  the  silver-districts  of  this  county  have  been  fur- 
nished by  Mr.  S.  F.  Dunlap,  of  Bannock. 

The  yield  of  gold  and  silver  for  the  year  1872  is  estimated  by  him  to 
have  been  over  $300,000,  $50,000  of  which  was  in  silver-bullion.  There 
were  also  shipped  to  the  East  over  100  tons  of  lead-bullion.  Two  tons 
of  lead  and  two  tons  of  rich  silver-ores,  from  the  Del  Monte  and  Huron 
lodes,  were  shipped  to  Swansea,  but  up  to  the  present  time  nothing  has 
been  heard  in  regard  to  the  proceeds.  There  were  also  several  tons  of 
copper-bullion  smelted  from  the  Greenwich  and  shipped  East.  The  value 
in  gold  and  silver  of  this  shipment  is  not  stated. 

The  principal  silver-developments  during  tJhe  past  year  have  been 
made  in  the  Blue  Wing  district,  which  is  situated  from  two  to  fire 
miles  east  of  Bannock.  There  has  also  been  a  good  deal  done  in  Vi- 
pond  district,  about  forty  miles  north  of  Bannock.  But  little  has-been 
done  at  Argenta.  Argenta  is  about  fifteen  miles  north  of  Bannock. 
It  has  been  much  neglected  the  past  two  years,  on  account  of  the 
greater  richness  of  the  mines  develo()ed  in  the  other  districts. 

In  Blue  Wing  district  the  lode  from  which  the  district  takes  its  name 
was  the  first  discovered  and  recorded.  It  occurs  in  limestone.  The 
ore  is  a  rich  argentiferous  galena,  and  the  vein  is  on  an  average  6 
inches  wide,  opening  out  now  and  then  into  large  pockets.  It  was  not 
traceable  on  the  surface,  but  has  been  opened  for  80  feet  along  the 
course.  The  shaft  is  150  feet  deep.  In  the  last  few  teet  the  ore  pinched, 
but  the  workmen  are  still  sinking,  with  every  prospect  of  developing 
another  body  of  ore.  About  200  tons  of  the  Blue  Wing  ore  was  sold 
to  the  Argenta  furnaces,  bringing  at  .first  $35  per  ton,  but  lately  $65 
has  been  paid.  At  present  there  are  only  3  or  4  tons  of  first-class  ore 
on  the  dump. 

The  Whopper  is  in  the  vicinity  of  the  Blue  Wing,  and  contains  both 
smelting  and  amalgamating  ores.  The  ore-streak  is  12  inches  wide,  in 
a  crevice  of  3  feet.  It  is  not  traceable  on  the  surface,  but  has  been 
uncovered  in  length  for  80  feet.  The  main  shaft  is  70  feet  deep,  and 
shows  plenty  of  ore  in  view.  The  ore  occurs  rather  in  pockets,  the 
country-rock  being  limestone.  About  200  tons  of  ore  have  been  raised, 
which  brought  $35  per  ton. 

Some  work  was  done  on  this  level  daring  the  winter,  but,  owing  to 
the  insecurity  of  the  shaft,  the  prospector,  Mr.  Larwell,  took  his  men 
off,  and  put  them  to  work  on  the  Potosi,  an  undeveloped  lead  of  great 
promise,  and  traceable  on  the  surface  by  the  rich  croppings  over  1,000 
feet. 

The  Joe  Davis  is  located  several  hundred  feet  east  of  the  Whopper. 
The  vein  is  8  feet  wide.  The  ore  is  a  brownish-black  mineral,  contain- 
ing much  blende  and  a  small  percentage  of  galena.  There  Utre  75  tons 
on  the  dump.    The  wall-rock  is  galena. 

The  Kent  is  a  large  vein  of  silver-bearing  rock  in  the  same  hill.  It 
contains  principally  amalgamating-ore,  with  a  small  percentage  of  ga- 
lena.   There  are  60  to  70  tons  of  ore  on  the  dump. 
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The  Charter  Oak  is  a  large  vein  containing  first-class  silver-ore.  It 
is  not  traceable  on  the  surface.  There  is  one  shaft  40  feet  deep.  The 
crevice  in  it  is  8  feet  wide,  and  aniform  in  size  from  top  to  bottom. 
The  ore  is  a  mixtare  of  green  and  blae  carbonates  of  copper,  and  gr&y 
and  brownish-black  lead  and  silver  minerals,  suiphnret  and  chloride  of 
silver  being  qnite  freqnent.  Over  three-fonrths  of  the  ore  is  good 
smelting  material.  Of  the  135  tons  on  the  dump,  over  100  tons  are  first- 
class  ore.  The  owners,  Messrs.  Nay  &  Herr,  have  resumed  woi  k,  and 
will  sink  during  the  winter  months.  There  is  very  little  waste  or  gangue 
Id  this  lead.  It  occurs  on  the  dividing-line  between  limestone  and 
granite,  as  are  also  the  Puritan  and  Silver  Eose.  There  has  been  a  good 
deal  of  work  done  on  these  latter  leads,  but  they  are  idle  at  present. 
From  25  or  30  tons  of  ore  are  on  the  dump  of  the  Silver  Eose.  Quite 
a  lot  has  been  sold. 

The  John  Wesley  is  a  pockety  vein  in  limestone.  The  shaft  is  40  feet 
deep.  The  ore  is  very  rich,  according  to  assays  which  have  been  made, 
and  is  excellent  milling-ore.  Several  tons  were  crushed  in  the  Butter- 
field  mill  the  past  summer  with  most  satisfactory  results,  although  the 
mill  was  poorly  fitted  up  for  silver  ores.  This  was  the  only  satisfactory 
experiment  in  amalgamating  silver-ores  ever  made  in  the  country. 

The  Rollins  is  an  8-fbot  vein  cropping  out  in  t!he  limestone  for  a  dis- 
tance of  1,000  feet.  It  is  one  of  the  new  discoveries,  and  but  little 
work  has  been  done  on  it.  There  are  d  or  10  tons  of  ore  on  the  dump. 
The  vein  is  of  uniform  width  so  far  as  it  has  been  developed. 

The  Whittrick  is  another  strong  ledge  cropping  above  the  surface  in 
the  same  formation,  and  is  visible  over  500  feet.  There  is  a  shaft  15 
feet  deep,  in  which  the  vein-is  5  feet  wide,  and  the  ore  assays  high.  The 
two  last  named  leads  are  now  lying  idle. 

The  Sibley,  situated  in  limestone,  has  two  shafts  35  to  40  feet  deep, 
and  a  tunnel  200  feet  long  driven  on  the  course  of  the  vein,  which  is  3 
feet  wide.  A  large  amount  of  ore  has  been  smelted,  but  it  is  really 
milling-ore.  It  averages  $70  per  ton  by  numerous  tests  which  have ' 
been  made.  There  are  5Q  tons  on  the  dump.  The  proprietors,  Wright 
&  McMeen,  are  resuming  work  again. 

The  New  Departure,  belonging  to  the  Hon.  O.  W.  Stapleton,  is  in 
limestone.  The  vein  is  irregular  and  full  of  pockets.  Mr.  Stapleton  is 
now  running  tunnels  and  otherwise  developing  the  lead.  The  vein 
proper  is  3  feet  wide.  There  are  two  tunnels  of  respectively  90  and  100 
feet  in  length,  developing  the  vein  for  a  distance  of  300  feet.  Twenty 
tons  of  ore  were  sold  to  the  Argenta  furnaces  for  from  $45  to  $00  per 
ton.  There  were  also  shipped  seven  tons  to  the  Bank  of  California,  for 
which  a  return  of  $1,900  currency  was  made.  The  lead  contains  both 
smelting  and  amalgamating  ores. 

The  Del  Monte  lies  in  granite,  but  the  ore  is  easily  dug  out  with  i>ick 
and  shovel.  The  shaft  is  50  feet  deep  and  exposes  well-defined  wail- 
rocks.  There  is  one  tunnel  being  run  along  the  vein,  190  feet  long. 
The  vein- matter  is  2  feet  thick  at  the  surface  and  0  feet  at  the  bottom 
of  the  shaft.  The  ore-streak  of  black  and  brittle  silvtrores  i«  6  iudxes 
wide.  Forty  tons  were  sold  to  Bohen  &  Co.,  of  Argenta,  at  $40  ixj  ton. 
One  ton  was  shipped  to  Swansea  last  summer,  but  no  return  iia.s  yet 
been  made.  The  assay,  however,  gives  $331.82  per  ton.  Tin-  lead  is 
one  of  the  best  develoiied  in  the  district.  It  is  traceable  for  Oui>  i^et  on 
the  surface. 

The  Czar  Is  also  in  granite,  and  easily  worked.  TUe  mmi»  i.s  3  f#>i'* 
wide,  and  there  is  a  tunnel  along  its  course  75  feet  luiig.  - .  Miair  <^m  .: 
is  55  feet  deep.    Fifty  tons,  sol*  to  Bohen  &  Co.,  bruugu.  ♦a<>  inr  u^\,, 
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Over  50  tons  are  now  on  tbe  dump.  The  lead  is  traceable  for  550  feet. 
The  walla  are  smooth  and  the  vein  regular.  The  ore  is  the  same  as  that 
occurring  in  the  Del  Monte,  but  is  harder  and  contains  less  lead  and 
m^re  copper. 

Tiie  two  last-named  leads  belong  to  Messrs.  Sears  &  Smith,  who  are 
at  work  on  them,  putting  them  in  shape  for  selling  ore. 

The  Pony  is  also  in  granite;  it  is  a  galena  vein  and  easily  worked. 
The  ore  assays  rich  in  silver.  The  vein  is  one  foot  thick  in  the  bottom 
of  a  shaft  45  feet  deep.    The  walls  are  smooth  and  regular. 

The  Snow  Drop  and  Good  Friday  are  both  on  the  same  hill,  and  in 
limestone  foundation.  The  Good  Friday  runs  along  the  apex  of  the 
ridge,  cropping  out,  and  traceable  for  a  thousand  feet.  A  tunnel  50  feet 
long  has  been  run  to  intersect  the  vein,  which  is  exposed  in  several 
places.  Tbe  Snow  Drop  is  200  feet  below,  on  the  south  side  of  the  hill. 
It  is  a  pockety  deposit  of  excellent  amalgamating  ore.  According  to 
assays,  the  ore  contains  several  hundred  dollars  per  ton.  The  mine  is 
now  being  worked,  and  there  are  25  or  30  tons  of  ore  on  the  dump. 

The  Great  Western  is  an  8-foot  ledge,  cropping  out  in  the  limestone 
for  a  length  of  over  400  feet.  A  shatt  15  feet  deep  has  been  sunk ;  it 
exposes  amalgamating  ore,  an  assay  of  which  yielded  $143  per  ton. 
There  are  25  tons  of  ore  on  the  dump.  Bohen  &  Oo.  offered  $25  per  ton 
for  this  ore.  The  owners,  Messrs.  Sears  &  Smith,  have  neglected  this 
claim  somewhat,  spending  their  time  iu  developing  other  leads. 

The  Black  Hawk  No.  2  is  owned  by  J.  0.  Taylor,  who  is  constantly 
working  on  the  vein.  At  this  time  he  is  down  247  feet,  the  vein  lying 
in  granite.  It  shows  a  uniform  size  of  about  3^  feet  The  walls  are 
smooth  and  regular.  The  ore  contains  a  considerable  amount  of  iron 
pyrites,  and  mady  assays  give  a  value  of  from  $50  to  $150  per  ton. 
Thei^  is  a  large  amount  of  ore  on  the  dump,  probably  not  less  than  350 
tons,  25  tons  of  which  are  expected  to  assay  $150  and  the  balance  $30 
per  ton. 

The  Huron  is  one  of  the  old  discoveries  in  the  limestone.  There  are 
seven  shafts  along  the  lead,  from  35  to  80  feet^deep.  The  vein  is  pros- 
pective for  600  feet  in  length,  and  is  rather  irregular,  but  may  be  set 
down  at  an  average  width  of  3  feet,  opening,  now  and  then,  into 
larger  pockets.  This  ore  is  a  sulphuret  of  silver,  and  occasionally  spe- 
cimens of  chloride  of  silver  have  been  found.  Assays  have  yielded 
from  $500  to  over  $900  per  ton.  Mr.  Batchelder,  the  owner,  sold  35  tons 
of  ore  at  $100  per  ton.  There  are  now  65  tons  of  iirst-class  ore  on  the 
dump,  and  from  15  to  20  of  second  class.  One  ton  of  ore  from  this  mine 
was  shipped,  with  the  Del  Monte  ore,  to  Swansea.  No  returu  has  been 
made. 

The  Bonaparte  lies  in  granite.  The  shaft  is  35  feet  deep,  and  shows 
the  vein-matter  to  be  6  feet  wide  between  walls.  The  pay-streak  of 
solid  ore  is  2^  feet  thick,  and  contains  much  galena.  The  lode  is  pros- 
pective in  length  for  150  feet^  Thirty-eight  tons  were  sold,  at  $25  per 
ton,  to  Bohen  &  Oo.  Assays  have  varied  from  $276  to  $1,100  per  ton. 
This  ore  contains  also  $70  in  gold  per  ton.  The  owners,  Messrs.  Bassett 
&  Ney,  are  now  taking  out  ore,  and  have  probably  150  tons  on  the 
dump. 

The  British  Empire  is  a  newly-,discovered  lead  of  great  promise.  It 
is  traceable  for  about  400  feet.  Fifty  tons  of  milling-ore  are  ou  the 
dump.  The  vein  crosses  a  limestone  ridge.  The  ore  is  decomposed  and 
of  a  cream  color.    An  assay  made  of  it  yielded  $372  per  ton. 

The  Pomeroy  runs  along  the  apex  of  a  limestone  ridge,  northeast  and 
southwest.    It  has  the  largest  croppings  iu  the  district,  pix)tiniding  as 
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high  as  8  feet  above  the  sorface.  It  is  8  feet  wide,  traceable  for  2,000 
feet,  and  for  1,100  feet  on  the  exteosion.  There  are  seven  shafts  sank 
on  this  ledge,  fix>m  20  to  70  feet  deep.  The  vein  has  been  prospected 
for  1,400  feet.  At  a  point  where  the  vein  crosses  a  deep  ravine,  it  is  20 
feet  wide.  The  ore  is  yellow  and  often  stained  bine  and  green.  There 
are  over  500  tons  of  this  ore  on  the  damp.  Thirty-three  tons  were  sold 
to  Bohen  &  Go.  at  $35  per  ton.  The  vein  dips  to  the  north,  and  is  shown 
8  feet  wide  in  the  bottom  of  the  deepest  shaft,  bat  the  north  wall  has 
not  been  reached.  Messrs.  A.  Bassett  and  A.  J.  Ney  are  the  owners. 
They  have  recently  bonded  the  property  for  a  large  sum  of  money,  and 
have  sospended  work  for  the  present  tf>  await  resalts. 

The  Queen  of  the  West  and  the  Nodoway  are  on  the  Black  Hawk 
Hill,  and  in  granite.  The  shaft  on  the  latter  vein  is  40  feet  deep,  show- 
ing a  vein  of  uniform  size  for  the  entire  distance.  These  leads  are  idle 
at  present. 

The  Union,  in  the  limestone  and  in  the  vicinity  of  the  New  Departare, 
is  a  large  vein  of  most  excellent  yellow  ore,  tinted  with  bine  and  green. 
Mr.  Bassett  is  now  developing  this  lead  preparatory  to  the  prodaction 
of  ore.  It  may  be  asked  why  the  owners  of  these  rich  leads  have  not 
coDtinaally  taken  oat  and  sold  or  shipped  ore.  The  answer  is  simple. 
The  smelting-works,  which  had  been  ran  by  Mr.  Bohen,  were  shat  ap 
in  the  middle  of  the  sammer,  and  no  other  farnaces  were  prepared  to 
ran.  There  was  conseqaently  no  demand  at  home.  'As  for  shipping 
the  ores,  it  had  first  to  be  proved  that  they  wonld  pay  to  ship.  Matters 
came  tbas  to  a  dead  stand.  The  owners  of  the  varioas  leads,  being  poor 
men,  were  obliged  to  look  elsewhere  for  work,  to  obtain  the  necessaries 
of  living.  Some  went  to  Utah  and  Nevada  in  search  of  employment. 
At  this  time  Mr.  Isaac  Boe  shipped  one  ton  of  Del  Monte  and  one  of 
Huron  ore,  together  with  two  tons  of  argentiferons  lead,  to  Swansea  as  a 
t^t,  bat,  so  far,  he  has  not^ received  any  retnrns. 

In  the  mean  time  Mr.  Stapietbn  shipped  7  tons  of  the  ore  from  the 
New  Departure  to  the  Bank  of  California,  and  recently  obtained  an  an- 
swer with  resalts  as  before  stated.  It  is  now  probable  that  considerable 
ore  will  be  shipped  daring  the  next  sammer,  althoagh  the  means  of 
shipment  are  so  slow — ox-teams  and  males — that  it  requires  a  whole 
season  to  get  a  retam. 

At  the  same  time  mnch  enterprise  cannot  be  expected  nntil  transpor- 
tation is  certain,  qnick,  and  cheap ;  and  this  can  only  be  famished  by 
raihoads. 

Argenta  district  was  the  first-discovered  silver-district  in  the  Terri- 
tory. 

There  are  many  leads  recorded  in  it.  The  formation  is  limestone,  and 
the  mineral-deposits  are  pockety  and  frequently  broken.  They  contain 
more  lead  and  iron  than  those  of  the  Bine  Wing  district.  The  hill  on 
the  north  side  of  Rattlesnake  Greek  is  fall  of  pockets  of  all  sizes. 

The  Legal  Tender  is  traceable  on  the  surface  for  700  feet,  and  has 
been  prospected  for  a  thousand  feet.  There  are  three  shafts  from  70  to 
130  feet  deep.  In  the  early  days  of  smelting  at  Argenta,  over  300  tons 
of  ore  were  sold  from  this  mine,  which  yielded  an  average  of  $200  per 
ton.  The  vein  is  irregular,  and  about  16  inches-wide  on  an  average. 
The  ore  is  rather  solid  galena. 

The  Kate  is  6  feet  wide.  The  gangue  is  iron-ore,  containing  a  small 
percentage  of  galena.  Forty  tons  of  this  ore  brought  $30  per  ton  on 
the  damp. 

The  Btapleton  is  3  feet  wide,  and  contains  amalgamating-ore.    The 
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shaft  is  130  feet  deep.  Two  hundred  toDs  of  ore  were  sold  to  the  Saint 
JLoais  Company  at  $40  per  ton. 

The  Brownell  has  two  shafts  75  feet  deep,  and  a  tunnel  of  60  feet 
along  the  vein,  which  is  2^  feet  wide.    The  ore  is  carbonate  of  lead. 

The  Silver  Light  has  a  shaft  50  feet  deep,  the  vein  being  18  iDches 
wide.    The  ore  is  rich  argentiferous  galena. 

The  Gable  is  an  8-foot  vein  of  carbonate  of  lead,  and  has  a  shaft  40 
feet  deep.  Over  300  tons  of  ore  have  been  taken  out  and  sold  tor  from 
$5  to  $10  per  ton. 

The  Tuscarora  contains  carbonate  of  lead,  and  is  rich  in  silver. 

Besides  these  there  are  hundreds  of  holes  sunk  on  other  leads,  from 
a  few  feet  in  depth  to  40  or  50  feet. 

The  failure  of  the  furnace  last  summer  put  a  stop  to  all  further  de- 
velopment. The  permanence  and  richness  of  the  leads  in  the  new  Blue 
Wing  district  did  also  their  share  to  attract  the  attention  of  the  miners, 
and  to  draw  them  away  from  Argenta. 

Bald  Mountain,  ten  miles  northwest  of  Bannock,  contains  many  leads 
of  gold,  silver,  galena,  and  copper,  but  few  of  them  have  been  devel- 
oped. 

The  Badger  is  a  2-foot  vein  of  argentiferous  galena  and  milling-ore. 
There  is  a  shaft  on  it  18  feet  deep.  Average  assays  gave  $100  per  ton. 
There  are  25  tons  on  the  dump. 

The  Bald  Mountain  has  a  3foot  vein  of  argentiferous  galena.  A  tun- 
nel has  been  run  80  feet  along  the  vein.  There  are  70  tons  on  the 
dump.  Thirty  tons  have  been  sold  to  the  Bannock  furnace  at  $25  per 
ton. 

The  Shoo-Fly  is  a  carbonate-of-lead  vein,  2  feet  wide,  and  traceable 
on  the  surface  for  300  feet.  A  shaft  30  feet  deep  has  been  sunk.  There 
arc  60  tons  of  ore  on  the  dump.  A  few  tons  were  sold  at  $25  per  ton 
to  the  Bannock  furnace. 

The  Muck-a-Muck  is  a  strong  copper-deposit,  rich  in  gold.  By  crush- 
ing the  ore  the  gold  is  easily  panned  out.  There  is  a  shaft  15  feet  deep, 
and  75  tons  of  ore  on  the  dump.    It  is  from  30  to  40  per  cent,  copper. 

There  is  no  work  being  done  on  these  leads  this  winter. 

On  the  Big  Hole,  from  sixty  to  eighty  miles  northwest  of  Bannock, 
there  are  numerous  leads  of  copper,  iron,  and  gold.  The  Sherman  is 
the  only  one  recorded.  It  is  a  prominent  ledge,  10  feet  wide.  The  ore 
is  copper,  and  bears  gold.  There  is  a  shaft  10  feet  deep,  exposing  to 
view  a  vast  amount  of  ore.  It  is  traceable  on  the  surface  several 
thousand  feet,  cropping  out. 

In  the  hills  twenty -five  to*  forty  miles  west  of  Bannock,  are  rich 
copper-croppings,  but  no  attention  is  paid  to  theni. 

Birch  Creek  is  pre-eminently  a  copper-district.  Besides  the  copper- 
veins  there  are  extensive  ledges  of  magnetic  Iron. 

The  Greenwich  is  a  strong  copper-vein,  bearing  both  gold  and  silver. 
The  croppings  are  easily  traceable  for  five  miles,  and  the  vein  is  8  feet 
wide.  Tbere  have  been  seven  extensions  recorded.  The  shaft  on  the 
Greenwich  is  80  feet  deep,  and  shows  smooth  granite  and  slate  walls. 
The  vein  is  of  uniform  width  to  the  bottom  of  the  shaft.  Over  100 
tons  of  ore  have  been  taken  out,  and  about  50  have  been  sold  to  Bobm 
&  Go.  at  about  $10  per  ton  on  the  dump.  The  veins  of  this  district  run 
north  and  south,  and  are  in  granite  or  slate.  The  first  Greenwich  Ex- 
tension has  a  shaft  130  feet  deep,  showing  the  same  width  of  vein  and 
characteristics  as  the  Greenwich.  There  are  perhaps  over  200  tons  of 
ore  on  the  dump. 
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The  Treasury  has  a  shaft  30  feet  deep.  It  is  richer  in  copper  than  the 
Gseenwich.    This  ore  is  said  to  yield  $800  worth  of  metals  per  ton. 

The  Treasury  Extension  lies  between  the  Treasury  and  Greenwich, 
and  in  a  direct  line  with  them.  There  is  a  shaft  down  about  10  teet, 
showing  the  same  width  of  crevice  and  character  of  ore  as  the  Treasury. 

The  Algoma  is  several  hundred  feet  east  of  the  Greenwich.  This 
vein  is  3^  feet  wide,  and  about  one-third  of  the  ore  is  copper-ore.  The 
lead  is  not  traceable  on  the  surface. 

There  is  also  an  extensive  tract  of  country  west  of  Beaver  Head 
Valley  along  the  foothills  and  mountains,  in  which  there  are  numerous 
ledges  of  iron,  copper,  and  gold.  But  few  of  the.<^  have  been  opened, 
and  this  so  long  ago  that  they  are  now  almost  lost  and  abandoned  for 
the  present. 

Vipand  dUtrid, — From  this  district,  which  is  described  at  length  in 
my  last  report,  I  have  the  following  additional  notes  furnished  by  Mr. 
Charles  Wnnderlich: 

The  developments  during  the  past  year  are  slight,  the  isolated  posi- 
tion of  the  district  in  the  rough  Big  Hole  conntry  keex)ing  back  invest- 
ments of  capital.    The  ores  are  mainly  milling-ores. 

Banner,  course  east  and  west,  crops  out  prominently  for  800  feet; 
width,  6  feet;  depth  of  shaft,  40  feet;  ore  on  dump,  40  tons;  average 
assay  value,  $200  per  ton. 

Argyle,  course  east  and  west,  dip  north,  crops  out  for  1,000  feet ; 
width,  8  feet;  depth  of  Bhaft,20  feet;  ore  on  dump,  15  tons;  average 
assay  value,  $105  per  ton.  Great  quantities  of  'Afloat "-rock  are  found 
below  the  lode,  much  of  which  is  ric^  ore. 

Bismarck,  course  north  and  south,  crops  out  for  500  feet.  This  lode 
was  recently  discovered,  and  no  developments  of  consequence  have 
been  made.    The  surface  ores  assay  well. 

Hnmboldt,  course  north  and  south,  crops  out  400  feet;  width,  6 feet; 
ore  on  dump,  35  tons;  average  assay  valiie,  $200. 

Gray  Eagle,  course  north  and  south;  width,  10  feet;  ore  on  dump, 
100  tons;  average  assay  value,  $90  per  ton. 

Mammoth,  course  north  and  south,  crops  out  for  1,000  feet ;  width, 
7  feet ;  ore  on  dump,  200  tons ;  average  assay  value,  $100  per  ton. 
Some  of  this  ore  was  sold  pn  the  dump,  broken  up,  sacked,  and  packed 
on  males  to  Argenta,  a  distance  of  thirty  miles.  It  was  there  put  through 
the  sm^ter,  but  as  the  ore  contained  but  little,  if  any,  lead,  it  was 
thought  it  would  not  pay  to  work  it  by  that  process. 

Juno,  course  north  and  south,  crops  out  700  feet;  width,  5  feet; 
ore  on  dump,  25  tons ;  average  assay  value,  $125  per  ton. 

Horace  Greeley,  course  north  and  south;  width,  10  feet;  ore  on 
damp,  25  tons. 

Gray  Jockey,  course  north  and  south ;  width,  14  feet;  ore  on  dump,. 
300  tons ;  average  assay  value,  $50  per  ton. 

A  wagon-road  to  the  district  was  made  last  fall.  A  Pittsburgh  com- 
pany contemplate  building  a  mill  next  spring  on  the  Big  Hole  Biver, 
about  four  miles  distant  from  the  principal  claims. 

DBBK  LODGE  COUNTY. 

From  this  county  I  have  received  very  little  specific  information  ;  and 
especially  of  the  placer-mines 'of  the  county,  from  which  by  far  the 
largest  part  of  the  gold-product  is  derived,  the  returns  have  been  very 
meager. 

Mr.  Conrad  Eohrs,  of  Deer  Lodge  City,  the  owner  of  the  rich  placer- 
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gFonnd  immediately  below  the  Atlantic  Cable  lode,  which  has  been  de- 
scribed in  my  last  report,  is  the  only  one  who  has  sent  a  reports 

Work  on  this  ground  was  commenced  on  June  10,  and  continued, 
with  several  intermissions,  until  October  20.  The  amount  taken  oat 
during  that  time  was  $37,000,  25  per  cent,  of  this  amount  having  paid 
all  expenses  of  working  the  mine. 

More  important  in  the  present  stage  of  development  of  the  Territory 
are  the  quartz  veins,  especially  as,  to  all  appearances,  the  time  is  near 
at  hand  when  railroad-communication  will  render  economical  reduction 
of  ores  and  transportation  at  low  prices  feasible. 

The  best  known  silver-district  in  the  county  is 

Flint  Creek  district — This  district  is  situated  some  thirty-five  miles 
to  the  northwest  of  Deer  Lodge  City,  and  twenty-five  miles  above  the 
junction  of  Flint  Creek  with  the  Hell  Gate  River.  The  silver-bearing 
lodes  are  located  in  the  foot-hills  south  of  the  creek,  three  small  streams 
flowing  into  it  passing  through  the  district. 

The  country-rock  is  limestone,  highly  crystalline  in  some  peaces,  so 
much  so  that  it  approaches  marble  in  its  purity  and  appearance.  The 
lodes  of  most  value  are  found  near  the  contact  of  the  overlying  strati- 
fied rocks  with  the  granite,  into  which  several  of  the  ledges  are  known 
to  penetrate,  although  in  stich  cases  the  ore  has  been^  found  to  yield 
less  per  ton  than  in  the  other  formation.  The  limestone  is  regularly 
stratified,  and  the  greater  number  of  the  ledges  run  parallel  to  each 
other,  crossing  the  stratification  of  the  country-rock  at  right  angles. 
The  general  course  of  the  veins  is  from  northwest  to  southeast.  The 
character  of  the  ores  in  the  ledges  is,  in  one  portion  of  the  district,  that 
of  " free  milling-ores,"  while  in  the  other  "base-metal''  ores  abound, 
the  latter  being  far  richer  than  the  former.  These  base  ores  consist  of 
copper,  lead,  antimony,  zinc,  arsenic,  and  manganese,  associated,  in 
their  several  forms  of  chemical  combinations,  with  the  sulphurets  and 
other  ores  of  silver. 

In  1866  a  party  of  prospectors  from  Idaho,  journeying  to  the  then 
celebrated  Blackfoot  diggings,  discovered  "float"  silver-quarts  in  the 
valley  of  Flint  Creek,  and  returning  the  following  autumn  they  went  up 
into  the  foot-hills  and  found  silver  ledges  cropping  above  the  country- 
rock  in  every  direction.  They  at  once  preceded  to  lay  out  the  district 
and  record  the  ledges.  During  the  winter  the  exhibition  of  ore  from 
the  Poor  Man  and  other  lodes,  by  C.  W.  Frost  and  others  in  Helena, 
caused  considerable  excitement,  which  culminated,  early  in  the  spring 
of  1867,  in  a  grand  rush  to  that  camp,  which  was  believed  to  be  another 
"  Washoe."  The  town  of  Philipsburgh,  containing  some  three  hundred 
houses,  sprung  up  as  if  by  magic,  and  some  four  hundred  locations  of 
ledges  (?)  were  made,  very  many  being  "  wild-cat."  The  Saint  'Loiiis 
and  Montana  Mining  Company*  erected  a  10-stamp  mill  at  an  enormous 
expense,  but  owiug  to  the  company's  complications  the  mill  has  run  bat 
a  comparatively  short  time  since  its  construction,  having  produced 
probably  about  $250,000  in  the  aggregate.  There  were  few  in  the 
county  who  understood  the  proper  means  of  reducing  refractory  ore, 

*From  tbe  Hope  Mining  Company,  of  Saint  Lonis,  snccessor  to  the  Saint  Louis  and 
Montana  Mining  Companj^,  I  have  received  a  letter  protesting  against  the  statenieDt 
on  page  278  of  my  last  (fourth  annual^  report,  in  which  that  company  is  charged  with 
ixiguriug  the  district  by  a  system  of  "  freezing  out."  The  letter  says:  "  Our  couipauies 
are  composed  of  honorable  and  prominent  men,  and  we  have  expended  nearly  $^K<A>^ 
in  money  in  Montana,  not  including  interest.  The  property  we  hold  was  obtained  by 
purchase,  and  we  owe  no  debts.  The  various  causes  which  led  to  a  suspension  o( 
milling-work  have  not  the  most  distant  connection  with  a  desire  to  *  freeze  oat.' 
falsely  ascribed  to  us."— E.  W.  R, 
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and  hence  attempts  to  work  those  of  a  base  character  by  the  ordinary 
iiee-milling  process  resulted  disastrously.  Mr.  Cole  Saunders,  in  1868, 
sbippeil  15  tons  of  base  ores  from  the  Poor  Man's  Joy  lode  to  Newark 
and  Swansea,  which  yielded  $300  ia  coin  per  ton,  but  owing  to  the  ex- 
cessive charges  for  transportation  the  shipment  of  ores  was  then  aban- 
doned. As  the  base  ores  could  not  be  profitably  reduced  by  the  process 
adopted  in  the  Saint  Louis  mill,  it  was  concluded  that  they  would  there- 
fore smelt,  as  they  contained  some  galena.  Mr.  Saunders,  with  limited 
means  and  encountering  many  difficulties,  erected  smelting-works,  con- 
sisting of  two  cupola  and  a  cupelling  furnace,  using  horn-blowers  driven 
by  steam-power.  In  the  fall  of  lb70  the  works  were  completed,  but 
thirteen  attempts  to  smelt  the  ore  of  the  Speckled  Trout  mine  resulted 
all  disastrously,  producing  in  the  aggregate  not  over  $1,500 ;  so  this 
method  was  abandoned.  The  cause  of  the  failure  was  the  lack  of  proper 
flaxes.  Saunders  &  Go.  were  bankrupt,  with  liens  and  mortgages 
resting  over  both  mine  and  works,  and  in  this  condition  the  latter  were 
leased  to  Colonel  J.  J.  Lyon,  who  proceeded  also  without  capital  to  take 
ore  from  the  Speckled  Trout  mine,  crush  and  ship  it  to  Nevada  and  San 
Francisco,  obtaining  cash  advances  thereon  from  the  First  National 
Bank  of  Helena  sufficient  to  pay  current  expenses.  Becoming  satisfied 
tbat  the  ore  could  be  reduced  in  the  district,  and  that  the  heavy  trans- 
portation charges  could  thus  be  saved,  he  began  converting  the  smelting- 
works  into  a  drj'-crushing  mill.  Unable  to  secure  capital  or  machinery, 
and  depending  on  credit  alone,  five  wooden-stemmed  stamps  were  made, 
also  an  amalgamating  barrel  of  one  ton  capacity,  and  a  wooden  settler, 
while  the  cupelling  furnace  was  changed  into  a  reverberatory  for  roasting 
purposes.  At  length,  with  green  and  inexperienced  men,  the  old  Beese 
River  process  was  tested  in  November,  1871,  and  proved  more  success- 
fnl  than  had  been  anticipated,  an  average  of  nearly  90  per  cent,  of  the 
salphurets  of  silver  being  chloridized  and  saved  by  amalgamation.  At 
the  start  10  jier  cent^  of  salt  was  used,  but  experience  has  reduced  this 
to  6  per  cent.,  giving  equally  satisfactory  results.  The  homemade 
machinery  was  imperfect,  and  not  adapted  to  constant  work.  The  cold 
weather  of  the  past  winter  delayed  operations.  In  the  spring  of  1872 
arrangements  were  made  by  which  the  Saint  Louis  mill  was  changed, 
as  far  as  practicable,  into  a  dry-crushing  mill,  and  furnaces  wer«  erected 
with  drying-kiln,  &c.,  attached  at  the  expense  of  the  lessees.  Five  hun- 
dred tons  and  over  of  Speckled  Trout  ore  were  run  through  at  the  rate 
of  less  than  5  tons  per  day,  producing  from  $  125  to  $  138  per  ton.  Twelve 
tons  of  ore  from  the  same  mine,  and  of  no  more  than  average  richness, 
were  recently  worked  by  barrel-amalgamation,  and  yielded  $148  per  ton. 
Efforts  are  being  made  to  induce  capital  to  invest  in  the  Speckled  Trout 
mine,  for  the  purpose  of  clearing  the  incumbrances  resting  over  it,  and 
the  erection  of  approved  machinery  to  reduce  its  rich  ores.  Shipments 
of  ore  from  the  Speckled  Trout  mine  to  San  Francisco  yielded  $166  per 
ton.    A  small  quantity  sent  to  Beno  yielded  over  $190  per  ton. 

The  Speckled  Trout  mine  is  the  leiuling  and  richest  mine  in  the  camp, 
and  is  opened  by  a  shaft,  on  the  discovery,  by  a  tunnel  on  No.  3  south- 
west, and  also  by  an  incline  on  No.  2  northeast.  The  ore  has  peculiar 
characteristics,  which  enable  it  to  be  readily  distinguished  from  all 
others  found  in  its  vicinity.  On  discovery,  where  the  principal  work 
has  been  done,  the  dip  of  the  vein  is  about  15^  firom'  a  perpendicular. 
At  the  surface  the  vein  is  7  feet  wide  and  over;  at  the  depth  of  50  feet 
it  is  over  8  feet  in  width,  and  at  the  deepest  working  of  the  mine  it  is  0§ 
feet  wide.  At  the  surface  the  average  assay  of  ore  has  been  $143  per 
ton ;  at  the  depth  of  50  feet  it  averages  $155,  while  in  the  bottom  of  the 
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indiDe  (deepest  point  reached)  the  average  yield,  by  fire-assay,  has  been 
$173  per  ton.  The  menu  shaft  is  85  feet  in  depth ;  from  its  top  runs  an 
incline,  on  the  vein,  at  an  angle  of  45^,  which  intersects  a  level  mnning 
northeast  from  the  bottom  of  the  shaft  for  100  feet  from  it,  and  con- 
tinaes  below  this  level  some  26  feet.    The  ore  on  No.  2  northeast  and 

3  soathwest  is  not  so  wide  nor  quite  so  rich  as  on  discovery.  On  the 
former  number  the  vein  enters  the  granite,  but  the  point  of  connectiou 
is  not  fully  developed. 

The  Cliff. — ^This  lode  is  located  on  the  Front  Hill,  and  crops  oat  for  a 
considerable  distance.  It  is  developed  by  a  shaft  of  60  feet  iu  depth, 
and  assays  some  $70  per  ton.  Owned  by  Saint  Louis  and  Montana 
Mining  Company  et  aL 

The  Cliff  Externum. — ^Developed  by  a  shaft  of  40  feet  in  depth ;  vein, 

4  feet  wide;  assays  (average)  $120  per  ton;  owned  by  Estell  &  Holland. 
The  Franklin  lode,  has  several  shafts  sunk  upon  it;  width  about  2  feet; 

assays  $80  to  $100  per  ton.    Owned  by  Ullery  &  Merrill. 

The  Cordova,  opened  by  a  tunnel,  about  3  feet  wide,  assays  about  $50 
per  ton.  Owned  by  H.  Horton  and  others.  This  was  the  first  lode  dis- 
covered in  the  district. 

The  Comanche  lode  is  called  f^ree-milling,  but  later  developments 
show  it  to  be  of  the  baser  class.  Opened  by  tunnel  on  the  vein  over 
1,000  feet  and  shafts  on  nearly  all  claims.  It  varies  in  width  from  2  to 
20  feet,  and  assays  from  $25  to  $50 ;  native  silver  (leaf)  is  found  occa- 
sionally in  this  ore.  Owned  by  Brown  Brothers,  MerrUl,  Saint  Loais 
and  Montana  Mining  Company,  and  others. 

The  Emma  lode,  opened  by  a  shaft  60  feet  deep,  vein  6  to  8  feet  wide, 
assays  over  $100  per  ton  and  is  free-milling  Ore.  Owned  by  Estell,  Hol- 
land &  Ullery. 

Poor  Man's  Joy  lode,  opened  by  a  cut  160  feet  long,  showing  face  of 
vein,  has  about  6  inches  of  ore,  which  assays  over  $1,0(K)  per  ton.  Owned 
by  many  persons. 

The  Pocahontas  lode,  located  near  the  '^  Trout,''  crops  out  800  feet, 
and  is  about  4  feet  wide;  opened  by  tunnel,  running  oq  the  vein  64  feet; 
assays  75  per  ton.    Owned  by  M.  L.  Saunders,  0.  W.  Frost,  and  others. 

Kitty  Clyde,  on  Trout  Hill ;  3  feet  wide ;  assays  $40  to  $60  per  Um, 
and  opened  by  cut. 

Potosi  lode,  opened  by  shaft  70  feet  deep,  vein  4  feet  wide ;  assays 
about  $40,  and  is  free-milling  ore. 

There  are  quite  a  number  of  other  ledges  which  bid  fair,  if  opened,  to 
prove  valuable,  but  the  above  are  the  principal  ones  which  can  now  be 
classed  as  lodes. 

There  is  an  abundance  of  water  for  milling  purposes  in  the  district, 
and  all  the  lodes  are  re^ly  accessible  by  teams.  The  supply  of  wood 
consists  of  sprude  and  pine,  and  is  sufBicient  for  many  years  to  come. 
Brick  of  a  fair  quality  is  made  from  clay  obtained  a  mile  from  town. 
The  valley  affords  a  fine  range  for  stock  and  is  of  sufBcient  extent  to 
furnish  subsistence  for  many  herds.  A  fine  road  leads  to  Deer  Lodge, 
and  the  district  needs  but  machinery  and  capital  to  operate  witli,  to  an- 
nually add  much  to  the  silver  production  of  the  country. 

Ihe  quartz-lodes  of  Butte  City, — ^The  following  is  a  synopsis  of  a  report 
on  the  quartz-lodes  of  the  vicinity  of  Butte  City  by  the  late  Professor 
James  P.  Hodge,  geologist^  which  has  been  re-arranged  and  brought 
down  to  date,  by  Mr.  Granville  Stuart,  of  Deer  Lodge  City.  These  lodes 
have  never  been  described  in  detail  in  former  reports.  At  the  present 
time,  however,  all  discoveries  of  quartz-lodes,  and  especicdly  of  such 
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valuable  ones,  have  acquired  new  importance  from  the  fact  that  they 
can  now  be  profitably  brought  to  add  to  the  product  of  the  Territory. 

Near  the  placer-mines  of  Silver  Bow  and  Butte  Oity  are  found  some 
very  promising  veins  of  argentiferous  copper  and  lead  ores.  The  best 
of  these  are  from  one  to  two  miles  northeast  of  a  remarkable  conical 
hill  on  the  north  side  of  Silver  Bow  Creek,  known  as  the  Butte,  which 
gives  to  the  group  of  miners'  cabins  in  the  gulch  near  the  veins  the  name 
of  Butte  City. 

It  isa  peculiarity  of  the  placer- gold  found  in  this  vicinity,  that  it  is  large- 
ly alloyed  with  silver;  so  that  its  real  value  is  only  about  $14  per  ounce; 
hence,  one  would  naturally  expect  the  lodes  or  veins  to  be  of  an  argen- 
tiferous character.  A  remarkable  series  of  veins  crosses  the  principal 
galch  or  ravine  of  the  neighborhood,  about  a  mile  north  of  the  main 
branch  of  Silver  Bow  Creek,  and  about  half  a  mile  Vest  of  the  east 
branch  of  this  stream.  The  veins  pursue  a  general  northeast  and  south- 
west course,  through  a  granite  formation.  Some  are  conspicuous  quartz- 
ledges,  rising  prominently  above  the  surface,  the  greater  hardness  of 
this  material  over  that  of  the  granite  around  having  enabled  them  to 
better  withstand  the  denuding  and  disintegrating  agencies  which  have 
in  the  course  of  ages  worn  away  the  country -rock. 

These  quartz  ledges  sometimes  present  as  their  outcrop  a  fine  display 
of  copper-ores;  others  are  marked  by  narrow  naked  belts  or  strips  of 
l?ronnd,  and  still  others  by  pieces  of  vein-stone  and  ores  scattered  along 
their  line. 

The  lode  called  the  Original  is  very  remarkable  for  the  extraordinary 
exhibition  of  green  and  blue  carbonates  of  copper  it  presents  for  several 
yards  in  width,  and  for  over  2,800  feet  in  length.  The  surface  is  almost 
completely  covered  with  these  ores.  Along  the  line  of  the  lead  the  ap- 
pearance is  as  of  a  road  over  which  the  ores  had  been  hauled  and  pro- 
fusely scattereil.  By  means  of  these  croppings  the  line  of  the  lead  can 
be  traced  continuously  for  over  half  a  mile,  embracing  the  Original  and 
Parrott  lodes,  which  are,  undoubtedly,  both  on  the  same  great  fissure. 
Below  the  surface  on  these  lodes,  red  oxide  of  copper  makes  its  appear- 
ance intermix^  with  the  carbonates.  These,  as  in  other  copper-mines, 
will  be  found  mostly  as  surface  ores,  resulting  from  the  effects  of  the 
atmospheric  and  other  agencies  upon  th^still  richer  oxides  and  sulphu- 
rets  of  copper  of  greater  depths.  Their  abundance  at  the  surface,  and 
the  great  width  of  the  veins  in  the  shafts,  give  sure  promise  of  large 
qaantities  of  ore. 

On  the  discovery  claim  a  shaft  has  been  sunk  14  feet  deep,  and  in 
this  the  vein  is  seen  well  defined  from  30  to  34  inches  wide,  consisting 
of  green  carbonate  intermixed  with  red  oxide.  The  walls  are  of  granite 
and  well  defined,  the  south  wall  is  hard,  and  the  north  or  foot  wall  is 
soft  and  somewhat  decomposed.  The  vein  throughout  both  of  these 
lodes  dips  to  the  south  at  an  angle  of  about  80^. 

On  claim  No.  3  east  from  discovery  (each  claim,  and  also  discovery- 
claim,  consists  of  200  feet  along  the  lode  by  about  100  feet  wide)  is  a 
shaft  20  feet  deep,  in  which  the  vein  appears  4^  feet  thick,  and  filled 
with  fragmentary  green  carbonate  of  copi)er.  The  wall-rocks  are  very 
well  defined,  and  of  granite.  The  vein-matter  in  this  claim  is  said  to 
assay  well  in  gold.  On  claim  No.  4  east,  is  a  shaft  about  ten  feet  deep, 
and  it  shows  about  the  same  vein-matter  as  on  No.  3  east.  On  No.  5 
east  is  a  shaft  about  16  feet  deep,  in  which  the  vein-mattef  is  solid  and 
well  defined,  gradually  widening  as  it  goes  down,  until  at  the  bottom  of 
the  shaft  it  is  2^  feet  of  green  and  blue  carbonates,  showing  many  fine 
specimens  of  native  silver.    On  each  side  of  the  solid  ore  are  3  or  4 
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inchesof  ^*go88aD,''oriroQ-Rtained,  decomposed  veiD-matter^aDd  the  wall- 
rock  is  a  granite  which  is  soft  and  partly  decomposed,  giving  great 
focilities  for  sinking  on  the  lode.  On  No.  6  east  are  two  shafts,  about  8 
^  and  10  feet  deep  respectively,  and  about  40  feet  apart,  from  which  the 
snrface-ores  are  said  to  assay  as  high  as  $200  to  the  ton.  At  the  bot- 
tom of  the  shafts  the  ores  seem  of  about  the  same  character  as  that  of 
the  claims  before  mentioned. 

At  or  near  claim  No.  9  east,  on  the  Original  lode,  the  vein  is  supposed 
to  connect  with  or  run  into  the  Parrott  lode,  for,  as  before  stated,  there 
is  no  doubt  but  tbese  lodes  are  both  situated  on  the  same  fissure. 

The  claims  on  the  Original  lode  west  of  the  discovery-claim  are  also 
very  promising  as  far  as  claim  No.  5  west,  but  not  so  well  developed  as 
those  lying  east  of  discovery.  The  course  of  the  Original  and  Parrott 
lodes  is  N.  60^  ^.  and  S.  60^  W.  by  compass,  the  needle  varying 
about  21^  east.  The  Parrott  lode  has  a  shaft  sunk  on  No.  5  west  of 
discovery,  about  100  feet  deep,  in  which  the  vein  is  about  2^  feet  wide. 
Twelve  inches  on  the  south  or  hanging- wall  are  green  and  blue  carbonateSf 
while  the  other  1^  feet  of  ore  are  of  a  different  character.  This  ore  is 
said  to  be  gold-b^riug  rock  of  good  quality.  There  is  a  shaft  on  the 
discovery-claim  about  24  feet  deep  in  which  the  vein  is  about  16  inches 
thick,  well  filled  with  green  copper  ores,  and  well  marked  by  distinct 
walls  of  granite. 

There  is  also  a  shaft  on  No.  3  east  of  discovery-claim  which  is  down 
72  £eet^  and  which  shows  about  the  same  width  and  character  of  ore  as 
discovery  and  No.  5  west.  The  owner  of  this  claim  has  refused  $25  a 
ton  for  his  ore  on  the  dump.  There  is  a  shaft  on  No.  7  east,  down  7  or 
8  feet,  exposing  the  vein,  which  is  about  the  same  in  every  res|Kfct  as 
that  shown  in  the  other  shafts.  The  assay  for  silver  as  seen  below  does 
not  give  so  large  a  proportion  of  this  metal  as  the  ore  of  the  Original 
lode  is  found  to  contain. 

The  Gray  Eagle  lode  lies  near  the  Original,  and  the  indications  are 
very  strong  that  it  is  only  a  short  branch  or  spur  of  that  lode.  For,  at 
No.  4  east  on  the  latter,  the  Gray  Eagle  is  •  abont  300  feet  south,  and 
its  general  course  is  such  as  to  create  the  belief  that  it  unites  with  the 
Original  at  or  near  No.  2  west  and  with  the  Parrott  lode  at  or  about 
discovery-claim,  while  the  vein  itself  dips  north  towards  the  Original 
at  an  angle  of  about  40^.  They  will  therefore  probably  unite  at  no 
great  dei)th.  There  is  a  shallow  hole  sunk  on  the  Gray  Eagle  in  a 
gulch  or  ravine,  which  shows  some  beautiful  ores  of  copper,  and  galena 
or  lead  ore.  There  seems  to  be  a  greater  proportion  of  galena  in  this 
lode  than  in  the  Original,  but  working-tests  will  most  likely  prove  the 
ores  to  be  identical.  On  the  discovery-claim  on  the  Gray  Eagle  is  a 
shaft,  8  or  10  feet  deep  in  (he  soil  and  12  to  15  feet  deeper  in  the  loose 
rubble.  The  green  and  blue  carbonates  and  red  oxide  of  copper  appear 
in  a  streak  about  8  feet  below  the  surface.  Under  this  the  vein  consists 
of  a  species  of  hematite,  from  1  to  1^  feet  thick,  and  is  not  very  well 
defined.  The  iron-ore  may  be  regarded  the  same  as  the  ^'gossan"  of 
the  Cornish  miners,  which,  with  them,  is  considered  a  favorable  feature 
when  occurring  on  the  upper  or  hanging  wall.  They  have  a  popular 
saying  that  *'  gossan  always  rides  a  good  horse." 

About  the  east  end  of  the  Parrott  lode  begins  another  lode,  called 
the  Mountain  Chief,  which  some  think  an  extension  of  the  Parrott, 
while  others  think  it  runs  parallel  to  the  latter.  The  vein  is  from  4  to  3 
feet  wide,  but  is  not  very  well  defined,  and  is  of  about  the  same  ap|>ear* 
ance  as  the  Gray  Eagle,  but  it  seems  to  contain  no  metal  of  any  conse- 
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qaence,  except  copper,  of  which  the  ore  is  claimed  to  contain  abont  65 
percent. 

Another  promising  vein  of  argentiferous  copper-ore  is  called  the  Mos- 
cow. It  is  opened  on  the  summit  of  a  high  hill  about  300  yards  north- 
east from  the  Original.  But  little  work  has  been  done  on  the  lode,  the 
OQtcrop  being  sufficiently  conspicuous  to  exhibit  its  surface-character. 
The  course  of  this  ledge  is  east-northeast,  its  thickness  about  10  feet, 
the  ores  green  and  blue  carbonate  of  copper,  mostly  concentrated  in  3 
feet  on  the  southeast  side  of  the  vein.  The  chief  exposure  is  on  the 
discovery-claim. 

The  Buffalo  lode  is  opened  in  a  ravine  some  distance  east  of  the  Mos- 
cow. From  the  shaft  have  been  taken  considerable  quantities  of  galena, 
which  comes  out  in  large  masses  evidently  from  a  large  vein.  Inter- 
mixed with  this  ore  are  black  and  yellow  blende  (sulphuret  of  zinc)  and 
pyrites  of  iron  and  copper.  Such  mixtures  would  be  difficult  to  reduce, 
and  will  only  be  of  value  for  the  silver  that  may  accompany  them.  By 
my  own  assay  I  found  none  of  this  metal  in  one  sample,  and  in  another 
a  proportion  equal  to  $101  to  2,000  pounds  of  lead.  Should  further 
assays  indicate  the  probability  of  suitable  proportions  of  silver,  no  doubt 
Deed  be  entertained  as  to  the  sufficiency  of  the  ore. 

The  Pacific  Slope  lode  is  a  vein  near  the  Original,  of  which  the  miners 
have  a  high  opinion.  The  discovery-shaft  is  on  the  crest  of  a  knoll, 
but  presented  nothing  that  attracted  my  attention  as  valuable.  There 
are  numerous  veins  of  galena  in  this  vicinity,  some  of  which  may  prove 
to  be  sufficiently  argentiferous  to  encourage  their  development,  and  at 
any  rate  they  are  likely  to  be  of  importance  at  some  future  time  for 
famishing  Ic^  to  be  employed  in  separating  silver  from  the  copper. 
They  are  not  themselves  so  rich  in  this  metal  as  some  of  the  copper-ores. 
The  proportion  of  silver  obtained  from  some  of  them  will  be  seen  in  the 
table  below.  • 

There  are  alao  a  number  of  veins  in  this  vicinity  claimed  to  be  aurif- 
erous only,  to  which  I  gave  little  or  no  attention. 

Further  assays  are  especially  needed  of  the  Parrott  and  Moscow  ores, 
as  these  veins  appear  to  be  almost  as  promising  as  the  Original  lode. 
Of  this  last,  numerous  assays  have  been  made  by  others,  and,  as  far  as 
I  have  learned,  they  all  agree  in  giving  a  high  value  to  the  proportion 
of  silver  in  the  ore.  Professor  Eaton  estimated  the  ore  as  worth  about 
$1,000  per  ton  for  the  two  metals  it  would  produce. 

I  have  not  estimated  the  proportions  of  copper  nor  of  lead,  for  the 
ores  obtained  near  the  surface  can  hardly  be  regarded  as  fair  representa- 
tives of  what  will  be  found  below,  while  I  have  supposed  the  metal  at 
greater  depths,  whether  copper  or  lead,  would  be  more  uniform  in  its 
proportions  of  silver.  Besides,  there  can  be  no  question  as  to  obtaining 
copper  and  lead  ores  enough.  What  is  of  consequence  to  ascertain  is 
how  much  silver  will  these  metals  afford  or  yield  to  the  ton.  It  may, 
however,  be  stated  that  the  copper-ores  may  be  depended  upon  to  yieid 
from  30  to  65  per  cent.  Some  of  them  contain  over  80  per  cent,  of  the 
metal,  and  the  galena  will  produce  from  50  to  70  per  cent,  of  lead. 

Statement  of  the  production  in  Mver  of  the  copper  and  lead  obtained  from 
^  ores  of  the  vicinity  of  Butte  City^  Deer  Lodge  County ^  Montana. 

Silver. 

Original  lode,  2,000  pounds  copper,  first  assay,  give $445  90 

Do.,         2,000  pounds  copper,  second  assay,  give 396  00 

Gray  Eagle  lode,  2,000  pounds  green  carbonate,  give 442  95 

Do.,              2,000  pounds  red  oxide,  give 90  96 
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Silver. 

Gray  Eagle  lode,  2,000  pounds  lead,  give $77  69 

Parrott  lode,  2,000, pounds  green  carbonate  of  copper,  give 47  37 

Moscow  lode,  2,000  pounds  green  carbonate  of  copper,  give 83  19 

Mountain  Chief  lode,  2,000  pounds  redoxide  copper,  give 172  44 

Buffalo  lode,  2,000  pounds  lead,  give 101  00 

Mound  l3de,  2,000  pounds  lead,  give 63  17 

Clara  Moreland  lode.  2,000  pounds  lead,  give 30  32 

Wild  Pat  lode,  2,000  pounds  lead,  give 56  85 

Harper  lode,  2,000  pounds  lead,  give 19  00 

Pine  and  fir  timber  is  found  near  these  lodes,  but,  to  obtain  it  in  great 
abundance,  it  would  soon  have  to  be  brought  from  a  distance  of  several 
miles.  Forests  of  great  extent  and  medium  quality  commence  a  short 
distance  up  the  east  branch  of  Silver-Bow  Creek. 

Moose  Creek  mining-distriot — ^This  mining-district  is  located  in  the 
southeastern  portion  of  Deer  Lodge  County,  and  near  the  silver  district 
known  as  Yipond,  and  the  gold  district  of  Highland.  It  is  near  the 
rain  range  of  the  Bocky  Mountains,  and  six  miles  from  the  Deer 
Lodge  Pass,  a  good  wagon-road  leading  to  the  main  traveled  road  run- 
ning through  the  said  pass. 

The  Harvey,  Day,  and  Ben  Seymour  lodes  were  discovered  during 
the  year  1867,  and,  during  that  and  the  succeeding  year,  were  thor- 
oughly prospected.  These  lodes  crop  out  upon  a  high  and  abrupt  ele- 
vation, which  rises  from  the  banks  of  Moose  Creek.  This  stream 
affords  an  unfailing  supply  of  water — during  the  melting  of  the  snows 
in  the  lower  ranges  of  the  mountains  as  much  as  1,000  inches,  (miners' 
measurement,)  and  never  less  than  250  inches  are  available. 

The  original  locators  of  these  lodes  first  sunk  a  shaft,  following  down 
from  tke  surface  croppings,  upon  the  Harvey  lode ;  and,  finding  a  well- 
defined  vein  of  rich  ore,  they  went  below  on  the  face  of  the  hill  and 
drove  in  a  tunnel,  which  taps  the  vein  at  a  depth  of  about  80  feet.  At 
the  point  where  the  tunnel  intersects  the  vein  the  ore  is  about  5 
feet  in  thickness,  and  of  a  very  rich  and  excellent  quality.  They  then 
raised  a  shaft  up  through  the  ledge  to  connect  with  the  opening 
from  the  shaft  above.  In  so  doing  they  developed  a  continuous  vein 
of  rich  ore  encased  in  granite,  the  same  being  from  3  to  5  feet  in 
thickness,  and  gradaally  widening  as  it  descends.  It  contains  the 
richest  and  finest  quality  of  silver  ore  ever  found  in  Montana. 

The  quartz  is  what  is  known  as  free-milling  ore,  containing  no  base 
metals.  It  is  full  of  rich  sul))hurets  and  chlorides  of  silver,  and  con- 
tains also  ruby-silver.  There  are  large  quantities  of  the  black  sulpha- 
rets  iound  all  through  the  ore. 

The  average  assay  of  all  the  rock  removed  is  near  $400  x)er  ton,  the 
lowest  being  $200,  and  reaching  as  high  as  $3,500  per  ton. 

Some  200  tons  of  ore  have  b^n  taken  from  the  drift  heretofore  men- 
tioned. Ten  tons  of  first-class  ore  were  sold  to  6.  W.  Stapleton  at  $100 
per  ton  on  the  dump,  and  hauled  to  Argenta,  where  the  same  was 
worked  by  the  smel ting-process,  yielding  about  $375  per  ton.  Ten  tons 
were  sold  to  S.  H.  Bohm  &  Co.  for  $200  per  ton  on  the  dump,  and  also- 
worked  at  Argenta  by  smelting.  This  lot  yielded  about  $400  per  ton. 
One  hundred  tons  of  second-class  ore  were  worked  in  a  gold-mill  at  Ked 
Mountain  City,  six  miles  from  these  mines,  by  Professor  Swallow,  and 
yielded  about  $200  per  ton. 

A  BufiGicieut  amount  of  work  has  been  done  upon  the  Day  and  Bea 
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Seymoar  lodes  to  demonstrate  that  they  carry  a  veio  of  good  ore  of  the 
same  character  as  the  Harvey  lode,  and  of  nearly  the  same  thickness. 

No  work  has  been  done  since  the  year  1868,  owing  to  continnous  liti- 
gation among  the  owners  of  the  property ;  but  this  has  now  been  set- 
tled. 

The  present  owners,  W.  F.  Chadwick  &  Co.,  of  Helena,  Montana 
TeiTitory,  who  have  furnished  this  description  of  their  veins,  are  now 
making  application  for  United  States  patents  for  these  lodes ;  and  also 
for  three  mill-sites  situate  in  front  of  the  said  mines  and  upon  Moose 
Creek. 

The  rock  from  these  lodes  can  be  dumped  from  the  tunnels  directly 
into  the  mill  to  be  erected  upon  the  sites  above  referred  to. 

There  is  a  great  abundance  of  wood  upon  the  unclaimed  lands  of  the 
Government  in  the  immediate  vicinity  of  the  mines. 

By  the  kindness  of  Mr.  H.  L.  Wolf,  of  Red  Mountain  City,  I  am  en- 
abled to  give  the  following  in  regard  to  other  lodes  in  this  district: 

The  Dixie  lode  is  owned  by  Parks  &  Dickey.  It  runs  northeast  and 
southwest,  and  lies  in  granite.  There  is  an  incline  on  it  o(  150  feet  depth, 
which  exposes  good  gold-quartz.  During  1872  two  men  were  at  wor!: 
on  the  vein,  who  have  taken  out  and  reduced  280  tons  of  ore,  yielding^ 
$14  per  ton.    Cost  of  mining  and  reduction,  $4  per  ton. 

The  Canada,  owned  by  Marceau  &  Lapointe,  carries  also  gold- 
quartz.  The  course  of  this  vein  is  north  and  south,  the  dip  east  as  far 
as  worked.  An  incline  is  down  on  it  125  feet,  and  tunnel,  now  in  400 
feet,  will  tap  the  vein  at  a  depth  of  100  feet  from  the  surface.  Four 
men  were  employed  in  this  lode  during  the  year.  The  number  of  tons 
of  ore  taken  out  and  reduced  in  arrastras  was  300.  The  average  yield 
per  ton  was  918;  the  cost  of  raising  and  reducing,  $8  per  ton. 

The  superintendent  of  the  Nevins  and  Last  Chance  lodes,  in  High- 
land, has  refused  to  give  any  information  in  regard  to  these  lodes  and 
their  working. 

Shortly  after  the  close  of  the  year  twelve  men  were  employed  in  these 
mines  running  levels. 

The  yield  of  the  placer-mines  in  Highland  Gulch  during  1872  was 
only  about  $1,700 ;  that  of  Black  Tail  Gulch,  (seven  miles  north  of  Red 
Mountain  City,)  $1,400 ;  and  that  of  Moose  Greek  district,  (Blue  Gulch 
and  Dodge  Gulch,)  $2,000. 

JEFFEBSON  COUNTY. 

In  this  county  the  principal  new  developments  of  the  year  have  been 
made. 

It  has  been  known  for  several  years  that  rich  veins  of  argentiferous 
galena,  as  well  as  of  the  true  silver-ores,  existed  in  various  parts  of  the 
county.  The  erection  of  the  new  smeltiug-works  at  Helena,  in  the  fall 
of  1871,  however,  first  created  a  home-market  for  ores  of  that  class, 
and  many  new  mines  were  therefore  opened,  of  which  few  of  the  best- 
developed  are  mentioned  in  the  following : 

For  notes  in  regard  to  the  new  silver-mines,  I  am  indebted  to  Messrs. 
B.  F.  Marsh,  C.  W.  Higley,  H.  K.  Comley,  and  the  owners  of  the  Legal 
Tender  lode. 

Jefferson  district, — Alta  California.  Course  of  lode,  northeast  and 
southwest ;  length  of  claim,  2,200  feet }  dip  at  an  angle  with  the  hor- 
izon of  40<5;  width  of  crevice,  9  feet;  depth  of  shaft,  100  feet;  tun- 
nel, 200  feet  long,  strikes  the  bottom  of  shaft,  running  southwesterly  on 
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the  lode ;  amount  of  ore  taken  out  during  1872, 300  tons ;  average  assay 
value,  $70  per  ton ;  specimens  of  pure  galena  assay  $216  per  ton. 

The  War  Eagle.  Claimants,  Embody  &  Company ;  length  of  claim, 
1,500  feet;  width  of  crevice,  3  feet ;  paying- vein,  6  to  8  inches ;  ore  very 
rich;  some  chloride  of  silver,  assaying  $400  to  $1,400  per  ton,  with 
galena  worth  $150  to  $200  per  ton. 

The  Gregory  lode  is  2,200  feet  long ;  one  shaft  150  feet  deep,  and  two 
others,  each  60  feet  deep;  also  one  shaft  40  feet  deep ;  width  of  crevice, 
4  feet ;  four  tunnels,  aggregate  length,  350  feet ;  amount  of  ore  taken 
out  not  less  than  1,500  tons;  ore,  galena;  value  of  first-class,  $125  per 
ton :  value  of  second-class,  $70  per  ton. 

Minnesota  lode.  Length  of  claim,  2,200  feet ;  depth  of  shaft,  104  feet; 
there  is  also  a  tunnel  140  feet  long;  amount  of  ore  taken  out,  500  tons; 
value  of  first-class  (galena)  ore,  $100  per  ton ;  value  of  second-class  ore, 
$60  per  ton. 

Minalode.  Length  of  claim,  2,200  feet;  th^re  is  one  shaft  150  feet 
deep  on  the  lode ;  width  of  crevice,  4  leet.  It  contains  milling-ore,  ex- 
cept a  vein  16  inches  thick,  of  galena ;  average  a^say  value,  $70  per 
ton ;  amount  of  ore  taken  out,  100  tons. 

Little  Oiant  lode.  Length  of  claim,  1,500  feet ;  shaft,  65  feet  deep ; 
width  of  crevice,  4  feet ;  there  is  one  tunnel,  length  not  known ;  amoant 
of  ore  taken  out,  75  tons ;  it  is  galena,  assaying  $175  per  ton,  and  mill- 
ing-ore, assaying  $100  per  ton. 

Michigan  lode.  Claimed  by  Kemp  and  others  for  a  length  of  1,500 
feet ;  shaft,  80  feet  deep ;  ore,  galena,  with  milling-ore ;  amount  takea 
out,  100  tons ;  average  value,  $80  per  ton. 

There  are  many  other  lodes  in  this  district  recently  discovered  and 
undeveloped,  but  known  to  contain  valuable  milling-ores,  yielding  from 
$50  to  $100  per  ton. 

Hot  Spring  district — ^The  Legal  Tender  lode  is  situated  on  Prickly 
Pear  Creek,  opposite  the  mouth  of  Clancey  Creek,  in  the  Hot  Spring 
mining-district,  fourteen  miles  from  Helena,  and  is  owned  by  Messrs. 
Lewis,  Bull  &  Co.  This  lode  is  a  true  fissure-vein,  cutting  through 
granite,  and  is  considered  the  richest  and -best  developed  silver-property 
in  the  Territory.  The  ore  and  vein  matter  varies  in  thickness  from  1  to 
3  feet,  increasing  gradually  in  width  as  depth  is  obtained.  A  portion  of 
the  ore  in  the  vein  is  a  very  rich  argentiferous  galena,  carrying  a  larger 
or  smaller  quantity  of  dark-brown  zinc-blende,  sulphurets,  and  car- 
bonates of  lead,  oxide  of  manganese,  iron,  copper,  and  antimony,  with 
streaks  in  which  native  wire,  flake,  sheet,  and  ruby  silver  occur  aban- 
dantly.  The  heaviest  galena-ores  contain  black  and  gray  sulphurets  of 
silver,  and  yield  from  $2,000  to  $4,000  per  ton.  A  fine  blue  quartzose- 
ore  predominates,  in  which  occurs  very  frequently  native  and  ruby  silver. 
A  small  portion  of  these  ores  can  be  successfully  reduced  by  the  smelting- 
process,  as  has  been  demonstrated  in  the  works  at  Helena  and  Jefferson 
City;  but  the  larger  portion  of  the  ore  from  this  mine  can  be  most 
profitably  reduced  by  the  milling  (roasting,  chloridizing,  and  amal- 
gamating) process.  The  lode  was  first  discovered  by  Joseph  Fnltz  in 
1866,  but  no  work  of  development  was  accomplished  until  1872,  under 
the  management  of  its  present  owners,  who  came  into  possession  in  the 
winter  of  1871-'72.  Up  to  May  1. 1872,  a  shaft  was  sunk  only  to  the 
depth  of  60  feet,  which,  however,  demonstrated  the  existence  of  a  true 
vein,  and  a  body  of  very  rich  ore.  Since  that  time  work  has  been  prose- 
cuted with  vigor,  and  large  and  commodious  whim,  shaft,  and  ore  houses 
have  been  erected,  with  company-office,  assay-oflice,  and  other  necessary 
buildings. 
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The  miue  is  developed  to  the  depth  of  160  feet,  showiDg  an  increasing 
width  of  vein  with  depth.  At  the  depth  of  80  feet  levels  were  run  140 
feet  east  and  00  feet  west,  and  at  the  depth  of  ICU  fe^t  the  east  level  is 
oDt  130  feet.  Some  stoping  has  been  done  east  of  the  main  shaft.  An 
air  shaft  OU  feet  west  of  main  shaft  extends  down  to  the  SO-foot  level. 

From  the  com  men  cement  of  work  by  the  present  owners  up  to  January 
1, 1373,  the  mine  has  produced  7  tons  of  ore  yielding  $6,090,  coin  value, 
or  at  the  rate  of  J870  per  ton  ;  also,  130  tons  of  ore  yielding  $54,000, 
coin  value,  or  at  the  rate  of  $417.78^  per  ton  j  and  240  tons  yielding 
$31,607,  coin  valne,  in  lots,  at  rates  varying  from  $128.43  to  $202.49  per 
ton.    Almut  175  tons  of  second-class  ore  are  now  on  band. 

Average  number  of  men  employed  per  day  up  to  January  1, 1873,  as 
follows :  six  miners,  three  windlass  and  whim  workers,  one  bucket-filler 
and  car-t«uder,  three  men  assorting,  cobbing,  breaking,  and  sacking  ore. 
Average  cost  of  labor  and  board  per  day  to  the  hand,  $3.09.  Total  cost 
of  powder,  fuse,  and  tools  used,  $1,750.  The  hoisting  is  done  by  horse- 
power and  whim. 

The  first-class  ores  have  mostly  been  shipped  out  of  the  Territory  Id 
wagons  to  Corinne,  thence  to  San  Fraucisco  and  Europe. 


ujdngMOOpertoii. 

G.-kiiln"'rD'rUiiE'abin!'r>rtlciil  aad  ISO  feet  Id  depth. 
IL-Uvel  eo  r«t  from  unrfu™. 
i.-I*T(l  ISO  rc«t  rmm  mrfsM. 

B,— Mhall  on  the  tcId  10  (bet  drep.    Flnl^cliMB  ore  fnHs  aarface,  oontlDaaiu. 
I — Shaft  on  the  vein  MO  Test  nest  at  main  stutft. 
V.—iitfatlxui. 

0 — Ore  DDt  atiqwd  oat.    (Keaorree.) 

S^^^hriwlDC  section  nf  tpId  etopod  oat,  whbh  haa  paid  theorl^nal  parcliaae-money  and  a] 
~-—^- -■  -"  expenBea  o/ tbe  mine,  I nclndrn^  boarding  and  aleopine  hontwa.  teama. 
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Tbe  Mammoth.  This  ib  a  trae  flsanre-vein,  sitaaterl  on  the  east  side  of 
Prickly  Pear  Creek  in  the  Hot  Spring  district,  near  Clancey  City,  and 


A^Norih  l<n« ;  US  feet  nrticoUy  Bbare  drift  H. 

R— DiBcovory  shnft ;  rtlo  91  feet  «lde,  (bowing  gaoA  ores. 

C Shaft  T  Telnafcctwlile,  ■howiDK  giiodore*. 

D.— Shalt;  ymn3tfaetniae.i<ho«<DKR«Klore>. 

E.— Main  ihafc ;  vbIo  5  feet  nlile,  ebowing  g»d  ona. 

F.— Vein  exposed  on  eaifaco;  good  minlDg-ores.  , 

O.— Vein  cjpOHDd  nn  surTa™ ;  gooel  minlog-oreB.    Vein  3  foM  wide. 

H.— Shaft  on  ^'eln  73  feet  from  aurfue. 

I^-Crons  cnt  tonnrl  or  adll  1SS  feet  to  bottom  of  ibalt  H. 

J.— Drift  frum  ulialU  H  In  E  on  the  vein. 

K.— Drifl  in  S3  feet ,  yela  1  feet.    Choice  mllllng-ores. 

L.— I>rm  In  IS  feet;  vin  3)  feet.    Choice  mllUng^ni. 

N.— Proposed  oonttuoallon  of  drifU 

O.— Reserved  orea.    Urifla  lUid  ihofU  show  oontlnnons  velna,  no  atopiug  fanving  been  done. 

oue-foarth  of  a  mile  sonth  of  tbe  famonB  Legal  Teoder  mine.  It  was  dis 
covered  by  MeBsra.  Fisher  and  Frobner  in  1871,  and  in  March,  1872,  it 
was  purchased  by  Dr.  C.  G.  Hnssey  and  Captain  Samuel  Lewis,  two 
Fittsborgh  capitalists,  and  C.  W.  Cannon,  of  Helesa,  Montana.  A 
United  States  patent  for  the  mine  having  been  obtained,  a  company, 
known  as  the  Pittsburgh  and  Montana  Mining  Cdmpany,  was  formed 
under  a  charter  from  the  State  of  Feuiisylvauia,  and  with  its  principal 
office  at  Pittsburgh,  Pennsylvania.  This  company  is  now  vigorously 
developing  tbe  mine. 

The  course  of  tbe  vein  is  nearly  north  and  sonth,  and  it  dips  at  an 
angle  of  about  75°.  lu  its  course  the  ledge  crosses  large  dikes  or 
reefs  of  rocks  that  cross  the  country  from  east  to  west.  The  main  shaft, 
passing  for  its  entire  depth  through  a  good  body  of  ore,  shows  2^  feet 
of  good  milling-ore  at  tbe  bottom,  which  will  yield  $112  to  the  ton. 
The  crevice  is  at  no  iioint  less  than  5  feet  in  width,  and  has  perfectly 
smooth  and  solid  walls.  These  walls  are  of  granite,  as  is  also  the  coun- 
trj"-rock  of  the  entire  district-.  When  work  was  commenced  ui)OU  this 
ledge  it  was  supposed  that  it  yielded  only  smelting-ores,  and  128  tons  of 
the  ore  first  extracted,  the  average  assay  value  of  which  was  $126  pei' 
ton,  were  sold  to  the  Helena  I'eduction-works  for  $25  per  ton  on  the 
dump.  Twenty  tons  of  second-class  ore  now  oa  hand  at  the  mine  vill 
average  $82  to  tbe  ton. 

Further  developments  have  proven  the  mine  to  contain  free  milling- 
ores,  in  large  quantities  and  of  a  very  rich  character.  At  the  depth  of 
46  feet  dril'ts  have  been  run  north  aod  south  od  the  vein  &om  the  main 
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shaft.  Tbe  face  of  the  north  diift  shows  a  crevice  4  feet  in  wi^lth,  2J 
\e^t  of  this  being  rich  ore,  10  inches  of  which  contaiti  brown  and  yellow 
chloride,  intermixed  with  decomposed  honeycomb  rock,  having  an  aver- 
age assay  value  of  $762  to  the  ton.  Specimens  of  the  brown  chloride 
have  assayed  as  high  as  $18,000  per  ton.  Commencing  at  a  point  280 
feet  south  of  the  main  shaft,  the  le^ge  has  been  exposed  on  the  surface 
for  a  distance  of  75  feet,  showing  a  vein  3^  feet  in  width,  the  ores  from 
which  are  of  the  s«ime  character  as  in  the  shaft,  and  assay  $279  to  the 
ton.  An  adit  is  now  being  run  which  will  tap  the  vein  at  a  depth  of 
135  feet  frooi  the  top  of  the  shaft,  thus  providing  for  drainage  and  giv- 
ing sufficient  stope  to  work  for  at  least  five  years.  The  situation  of  the 
Mammoth  mine,  convenient  to  the  best  of  water-power  and  with  timber 
in  abundance,  adds  greatly  to  its  value.  Some  of  the  best  farms  in 
Montana,  raising  all  kinds  of  grain  and  vegetables,  large  dairies  and 
excellent  stock-ranches,  are  in  this  immediate  vicinity.  The  city  of 
Helena,  from  which  all  kinds  of  supplies  may  be  obtained,  is  but  fifteen 
miles  distant,  the  stage-road,  from  that  town  to  Gorinne,  Utah,  running 
within  one  hnudred  yards  of  the  mine. 


ABGBKTUM  LODB,  MOHTAVA. 

The  cut  represents  a  diagonal  cross-section  of  the  lode,  drawn  to  a  scale  of  1  inch  to 
too  feet.  The  average  width  of  the  vein  is  30  feet ;  the  diagram  shows  abont  GO  feet, 
becaose  it  is  drawn  in  the  vertical  plane  of  the  working  tannels,  and  not  in  the  plane 
of  tbe  right  cross-section. 

D  is  the  discovery  nhaft,  conneotinfs  with  the  &ir>shaft  A  by  tbe  irreffolAr  incline  P. 

A  in  tbe  ori^nal  worklng-sluift.  63  feet  deep  at  the  level  of  the  tannel  BB. 
,  BB  is  the  upper  working-tannel.  119  feet  in  length,  cutting  the  hanging-wall  of  the  lode  at  a  and  oross- 
ioz  th«  vein  aia^nolly  ?Vfeet  to  b. 

I  and  K  ato  two  sha'fts;  1  87  feet  deep  and  K  67  feet  deep. 

CC  is  the  lower  tunnel,  catting  the  hanging- wall  at  X.  This  tunnel  la  at  the  present  time  813  feet 
lofig.  and  is  known  as  the  FotitUain  Head  tunnel^  and  is  claimed  under  the  last  act  of  Congress. 

8  is  a  blacksmith-shop  and  ore-house. 

V  is  a  chute  to  conduct  the  ore  to  the  bin  X,  where  it  is  loaded  on  wagons  on  the  wagon-road  R. 

T  is  an  ore  and  sortinshoaso. 

r  is  tbe  bottrdlng  and  lodging  house. 

0.  ore. 

H,  stopes,  ore  removed. 

Colorado  mining-district  is  sitaat^^d  about  twenty  miles  south  of  He- 
lena. The  principal  mine  is,  so  far,  the  Argentam,  discovered  Novem- 
ber 18, 1866,  by  N.  Merriman  and  Hershel  Axe ;  but  little  work  was 
done  on  it  antil  Febraary,  1872.    The  present  owners  of  the  portion  now 
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worked,  as  shown  by  the  diagram,  are  C.  F.  Anderson,  W.  E,  Cnllen, 
and  Harry  B.  Comly.  The  lead  is  a  true  fissure-vein  in  granite,  carry- 
ing argentiferous  galena  and  true  silver  ores.  Since  February,  1872, 
there  have  been  taken  from  this  ground  the  following  amounts  of'  ore : 

473  tons,  first-class,  yielding  $230  per  ton $111, 090 

250  tons,  second-class,  yielding  $96  per  ton 24, 000 

Total  value  in  coin 135. 090 

This  amount  of  ore  has  been  taken  out  at  a  total  expense  of  $9,120. 
The  first-class  ore  is  argentiferous  galena,  free  from  spathose  iron  or 
blende,  carrying  from  $140  to  $175  coin  value  in  silver,  and  78  per  cent 
of  its  weight  in  lead. 

The  second-class  ore  is  a  combination  of  galena,  quarts,  blende,  and 
copper- pyrites,  carrying  from  $60  to' $75  coin  value  per  ton  in  silver, 
and  about  35  per  cent  of  its  weight  in  lead.  The  course  of  the  lode,  as 
near  as  can  be  ascertained  from  the  present  workings,  is  N.  40^  E.,  and 
the  dip  about  10^  to  15^  from  the  perpendicular  4x)ward  the  northwest 
The  vein-matter  is  largely  composed  of  quartz  and  clays,  carrying  the 
ore  in  masses  and  seam^s. 

Bowlder  district, — Biimley  lode.  Length  of  claim  2,200  feet  There  is 
a  shaft  6  by  8  feet  on  the  discovery-claim  50  feet  deep.  Width  of  vein 
between  walls  60  feet.  There  is  also  a  tunnel  36  feet  long  mnning  from 
bottom  of  shaft  north,  which  shows  two  veins  of  galena-ore  each  6  feet 
wide,  assaying  from  $65  to  $200  per  ton,  and  carrying  about  50  percent 
of  lead.  There  are  8  feet  of  quartzite,  \^hat  is  called  in  mining  ^^  a  horse^ 
or  "  wedge,'' between  the  two.  There  is  also  a  stratum,  about  2  feet  wide, 
of  white  quartz,  free  milling  rock,  assaying  $45  per  ton  in  gold ;  also 
about  8  feet  of  blue  and  white  quartz,  free  milling  rock,  assaying  from 
$40  to  $120  per  ton.  There  is  also  in  the  lode  a  stratum  of  brown  car- 
bonate of  lead,  varying  from  6  inches  to  3  feet  in  width,  and  assaying 
from  $150  to  $400  per  ton.  About  500  tons  of  ore  are  on  the  dump;  this 
will  be  all  shi[>ped  in  the  spring.  The  lead  is  being  speedily  developed 
with  encouraging  prospects. 

Mary  Virginia.  This  lode  is  an  extension  east  of  the  Bumley  lode, 
2,000  feet  in  length,  with  a  shaft  on  discovery  20  feet  deep,  showing 
about  6  feet  of  galena,  similar  to  that  in  the  Bumley,  and  assaying  from 
$160  to  $150  per  ton.  It  carries  about  50  per  cent,  of  lead.  Only  the 
south  wall  is  defined. 

The  London  is  an  eastern  extension  of  the  Mary  Virginia  lode,  and  is 
2,200  feet  in  length,  with  a  shaft  50  feet  deep.  Shows  some  lead,  bat 
there  is  nothing  defined  as  yet 

Western  Extension  of  Rumley  lode.  This  lode  is  situated  directly 
west  of  the  Bumley  lode,  and  is  an  extension  of  the  same.  Shows  large 
deposits  of  galena,  similar  to  the  Bumley.    Length  of  claim  2,200  feet 

North  Pacific.  Situated  directly  north  of  the  western  extension  of  the 
Bumley,  and  running  parallel  to  it.  There  is  a  tunnel  now  being  con- 
structed to  tap  the  western  extension  of  the  Bumley  and  North  Pacific 
at  about  100  feet  depth.  The  tunnel  at  present  is  200  feet  long,  and 
shows  large  deposits  of  galena,  resembling  that  of  the  Bumley.  The 
ore  also  assays  about  the  same,  carrying  some  50  per  cent  of  lead.  The 
tunnel  has  not  yet  reached  to  where  the  level  dips  perpendiculai'ly. 
Length  of  claim  2,200  feet. 

Silver  Hill.  Situated  about  one-half  mile  northeast  from  London  lode« 
Shaft  about  25  feet  deep,  crevice  2^  feet  wide,  carbonate  ores,  assaying 
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firom  $200  to  $500  per  ton.  About  ten  tons  of  ore  on  the  dump.  Length 
ofclaim  2,200  feet. 

Australia.  Situated  about  60  feet  north  of  the  Silver  Hill,  and  running 
parallel  to  it ;  shaft,  30  feet  deep;  crevice,  2  feet  wide;  iron  and  lead 
ores.  On  No.  4  west  a  shaft  25  feet  deep  shows  a  vein  of  3  feet  wide, 
assaying  from  $60  to  $150  per  ton.  Sixty  tons  of  ore  have  been  shipped 
the  past  sammer.    Length  of  claim,  2,200  feet. 

fiismarek.  Situated  east  of  the  Australia  and  Silver  Hill  lodes;  shaft, 
40  feet  deep,  shows  vein  6  feet  wide.  Galena  and  milling-ores.  A  tun- 
nel is  run  about  GO  feet,  tapping  the  vein  about  50  feet  deep.  It  shows 
a  vein  of  about  5  feet^  one-half  of  which  is  galena,  and  the  other  half 
milling-ore.  A  tunnel  is  now  constructing  from  the  east  to  tap  the  lode 
at  the  depth  of  280  feet.  Length  of  claim,  2,200  feet.  There  have  been 
forty  tons  of  ore  shipped  the  past  summer,  and  at  present  10  tons  of  ore 
are  on  the  dump. 

MagnaCharta.  Shaft  on  discovery,  120  feet  deep.  From  the  surface 
to  the  depth  of  40  feet  the  crevice  is  about  4  feet  wide,  containing 
chiefly  galena,  assaying  $120  per  ton.  Below  this  the  galena  disappears, 
and  is  replaced  by  milling-ores,  assaying  in. gold  from  $40  to  $50  per 
ton.    Length  of  claim,  2,200  feet. 

Paul  Jones.  Situated  about  one-half  mile  north  of  the  ^<  Magna 
Charta."  Discovery-shaft,  42  feet  deep,  showing  4J  feet  crevice.  Ga- 
lena ores,  assaying  from  $160  to  $200  per  ton.  On  claim  No.  2  east  the 
crevice  at  the  depth  of  30  feet  is  4  feet  wide;  ore  from  galena,  assay- 
ing from  $150  to  to  $300  per  ton.  Length  of  claiib,  2,200  feet.  The 
galena  carries  65  per  cent,  of  lead. 

Amazon.  Situated  about  one  fourth  of  a  mile  southwest  from  the 
Magna  Charta.  Discovery-shuft,  45  feet  deep.  The  vein  varies  from 
5  to  to  10  feet  in  width,  and  carries  chiefly  galena  and  brown  carbonate, 
lu  claim  No.  2  west  the  crevice  is  12  feet  wide  on  the  surface,  and  con- 
tains solid  galena ;  average  assay,  $150,  silver,  per  ton,  and  65  per  cent, 
of  lead.    Length  of  claim,  2,200  feet. 

Spencer  lode.  Shaft  on  discovery  claim,  25  feet  deep;  crevice,  2J 
feet  wide ;  ore  assays  $1,010  per  ton  ;  it  is  galena,  carrying  65  per  cent, 
of  lead ;  length  of  claim,  2,200  feet. 

Fenian,  Welling,  and  O'Connell  lodes.  Situated  near  the  Spencer  and 
Paul  Jones;  shaft  on  each  about  25  feet  deep;  width  of  crevice  from  4 
to  6  feet,  carrying  chiefly  galena,  similar  to  the  Paul  Jones,  but  a 
change  is  indicated  at  the  present  depth  to  milling-ores;  length  of 
claim,  2,200  feet. 

The  Columbia  is  situated  in  the  vicinity  of  the  Paul  Jones ;  the  ore  is 
entirely  free  from  galena ;  the  shaft  will  reach  this  winter  100  feet  in 
depth;  width  of  crevice,  4  feet ;  ore,  free-milling  quartz,  assaying  $60 
per  ton  at  the  present  depth  of  31  feet ;  length  of  claim,  2,200  feet. 

Cedar  Plaim  district — In  regard  to  this  district,  Messrs.  Keating  and 
Blacker  have  furnished  me  with  the  following  information : 

yames  of  lodes  in  and  near  Cedar  Plains  mining  district^  Jefferson  County y 
Montana^  (near  Badersburghj)  on  which  work  has  been  prosecuted  during 
the  year  1872. 

Hidden  Treasure  lode,  worked  (and  owned)  by  Messrs.  Bichards  & 
Dodson. 
Metropolitan  lode,  worked  by  Messrs.  Webb  &  Gogshall. 
Mammoth  lode,  worked  by  Messrs.  Barclay,  Nave  &  (>o. 
Belleview  lode,  worked  by  Messrs.  Chappel,  Davis  &  Co. 
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IroDclad  lode,  worked  by  Messrs.  Hallbeck,  Nave  &  Co. 

AlIeD  lode,  worked  by  Messrs.  Hallbeck  &  AUeu. 

Left-Hand  lode,  worked  by  Messrs.  David  &  Clancy. 

•Ohio  lode,  worked  by  Messrs.  Keatiug  &  Blacker. 

The  *ainouiit  of  work  done  on  these  lodes  I  have  no  means  of  estimat- 
ing. I  only  know  that  work  has  been  prosecuted  on  them  in  1872,  by 
the  parties  named.  Work  is  now  going  on  in  all  the  above,  except  the 
Ironclad  and  Allen,  Ijeft  Hand,  and  Ohio. 

On  the  Keating  lode,  the  property  of  Messrs.  Keating  &  Blacker,  the 
work  done  in  1872  is  as  follows : 

Number  of  lineal  feet  of  levels  run,  626. 

Number  of  cubic  feet  of  quartz  stoped,  60,184. 

Number  tons  of  quartz  taken  out,  4,014: 

Present  condition  of  mine 

Length  of  main  level,  1,100  feet. 
Length  of  lower  level,  460  feet. 
Depth  between  levels,  70  feet. 
Depth  of  main  level  from  surface,  90  and  100  feet. 
Depth  of  south  shaft  from  surface,  280  feet. 
Depth  of  north  shaft  from  surface,  150  feet. 
Sulphurets  in  south  shaft  appear  140  feet  deep  firom  surface. 
Work  continuing  in  running  levels  and  stoping.    No  sulphurets  have 
80  far  been  treated  in  the  mill. 


North. 


South. 


KBATnra  lodb,  cbdab  plains  MnmrooDiBTBioT,  jsFrBRsoH  coinnnr.  xostaka. 

,  aoaUlinehtoflMfBeL 

A.— BiBOOTerj-shaft,  90  feet  deep. 

BO.— North  abaft,  150  feet  deep. 

DE.--Spnth  shaft,  280  foet  deep. 

PG.— Main  lovul,  1,100  feet  !::z^. 

MN.— Lower  level,  460  feet  long. 

K«<- Winze,  70  feet  deep. 

L. — Stilphnrota  commeDce. 

EL.— Depth  of  ftee  ore  in  south  ahAft ;  14C  feet  from  wnrtno^ 

LD.— One  hundred  and  forty  feet,  depth  sunk  In  aulphnr^fca. 

NH.~Line  of  free  ore,  lower  than  at  jL 
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General  direction  of  lode,  north  and  soath ;  vein  nearly  vertical,  dip- 
ping slightly  to  the  west ;  walls  well  defined^  of  granite  and  slate. 
Quartz  for  crashing  has  been  furnished  regularly,  siuce  the  summer  of 
1870,  in  quantity  sufficient  to  keep  a  15-stamp  mill  ruuQing.  At  H  free 
ore  of  good  quality  appears;  its  depth  from  the  surface  seems  to  be  in- 
creasing. Work  progressing  in  lower  levels  at  H  and  I,  and  in  the 
stopes. 

Silcer  Star  diMrict — ^Mr.  Thomas  J.  Johns,  superintendent  of  the 
Everett  Green  Campbell  Mining  Company,  writes  in  regard  to  this  dis- 
trict: 

Having  had  but  little  opportunity  to  familiarize  myself  with  the  resalts  of  the  min- 
ing operations  in  this  district  during  the  past  year,  I  will  give  you  at  least  a  brief 
sommary  of  the  work  prosecnt-ed  by  this  company,  which,  though  unsatisfactory,  may' 
be  of  some  service  to  you  in  compiling  your  annual  report. 

Owing  to  the  severity  of  the  preceding  winter,  we  did  not  resume  work  upon  the 
Green-CampbeU  until  May,  of  hist  year,  having  been  idle  about  four  months,  when 
we  erected  a  horse-whim  for  the  purpose  of '^sinking''  below  our  old  tunnel-level, 
which  at  whim-shaft  was  104  feet  below  the  surface.  We  had  previously  miued  and 
milled  all  available  ''  pay  "  to  this  depth.  Before  suspending  work  for  the  winter,  we 
'*  raised  "  a  vertical  shaft,  10  by  5  feet  in  the  clear,  from  the  tunnel-level  to  the  surface, 
to  better  accommodate  a  whim  ;  and  in  sinking,  started  our  shaft  at  about  the  center 
of  oar  old  pay  shuto,  on  which  we  had  placed  our  main  reliance  since  first  commencing 
work  on  the  lode.  At  a  depth  of  about  30  feet  we  lost  our  *'  pay,"  and  penetrated  a 
mixed  mass  of  clay,  barren  quartz,  and  sulphurets,  the  latter  not  carrying  free  gold. 
Tiie  lead  also  widened  considerably,  and  exposed  occasionally  small  seams  of  galena- 
ore,  which  assayed  largely  in  gold  and  silver.  Aside  from  these  changes  the  vein  main- 
tained its  general  features  to  the  whole  depth  attained  with  the  whim,  being  120  feet, 
having  at  every  point  penetrated  beautiful  and  well-defined  Vails,  and  a  width  of 
vein  varying  from  12  to  20  feet,  with,  however,  an  irregular  dip.  At  a  depth  of  about 
i)0  feet  water  became  so  exceedingly  strong  that  we  were  compelled  to  add  another  to 
the  force  of  animals  employed  on  the  whim,  making  four  shifts  per  day,  and  under  a 
lively  trot  continually. 

Under  these  disadvantages  we  sank  a  depth  of  120  feet  without  penetrating  ''pay" 
ill  ftufllcient  quantities,  when  we  determined  to  abandon  the  work  of  sinking  and  con- 
UDe  ourselves  to  the  work  of  '*proviug-up  "  the  ground  made  acccHsible  by  the  shaft. 
To  this  end  we  started  drifts  east  and  west  from  shaft,  at  a  point  20  feet  from  bottom 
of  shaft,  which  would  have  given  us  100  feet  of  stoping-ground  had  we  captured  pay 
in  i^aid  drifts.  Having  no  inducements  to  go  any  considerable  distance  east,  we  soon 
6topi)c<l  this,  and  pushed  the  drift  west  to  a  length  of  100  feet,  in  the  hope  of  finding 
oar  old  pay  shute,  which  had  before  shown  an  almost  uniform  dip  west.  Not  accom- 
plishing our  object,  we  then  connected  this  drift  at  its  westerly  tcrmiuus  with  our  old 
tannel-level  above,  by  "  raising  "  from  below  and  sinking  from  above,  in  all  of  which 
work  we  did  not  obtain  '*  pay'^  in  qnautities  to  justify  its  working;  and  having  then 
ejected  all  or  more  than  a  whim  ought  to  do  imder  such  advei-se  circumstancet*,  we 
concluded  to  suspend  its  operations  and  substitute  a  more  fitting  method  of  working 
the  ^nmud.  And,  finally,  in  view  of  the  actual  scarcity  of  skilled  labor,  and  the  ex- 
ceedmgly  high  price  of  all  labor  and  supplier,  the  company  has  decided  to  **  lay  up  their 
mine,''  and  to  suspend  further  work  indefinitely,  in  the  hope  that  the  advent  of  rail- 
Foadii,  or  some  near  approach  to  civilization,  will  tend  to  facilitate  the  means  of  oper- 
ating mines,  and  lend  stronger  encouragement  to  capitalists  to  risk  the  uncertainties 
of  developing  a  quartz-mine. 

The  greatest  depth  attained  on  the  ".Green-Campbell"  is  now  230  feet.  This  com- 
pany  has  not  milled  any  ore  since  November,  1871. 

Of  the  other  leads  in  this  (Silver  Star)  district,  the  Bedford,  a  small  but  rich  crevice, 
has  figured  conspicuously.  It  was  discovered  about  a  year  since  by  Charles  Heine- 
niann,  and  leased  by  him  to  the  miners,  who  have  worked  it  the  past  season  with  good 
success.  It  continues  to  look  well  at  every  point.  Mr.  Heinemann  is  the  fortunate 
p()&st-ssor  of  several  well-defined  leads,  among  which  the  **  Morning  Star"  has  gain^ 
much  prominence,  and  I  think  deservedly  so.  But  little  work  has  been  done  on  it  the 
pafit  beaaoD,  the  principal  reason,  I  presume,  being  a  lack  of  m^ns.  The  work  of  rep- 
resentation" is  generally  observed  by  resident-owners,  yet,  from  appearances,  I  pre- 
dict that  many  ''feet"  will  be  left  to  the  unrelenting  persecution  of  *' jumpers."  In 
fact,  a  general  gloom  seems  to  pervade  thronghont  the  length  and  breadth  of  the 
quartz  domains,  and  really  bat  little  progress  has  been  made  in  the  development  of 
quartz  the  past  aeaeon,  at  least  in  this  section. 
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LEWIS  AND  GLABEE  <JOUNTY. 

Ten  Mile  district — ^Bed  Moantain,  upon  whose  sides  and  spars  the 
mines  are  situated,  is  about  sixteen  miles  southwesterly  from  Hel- 
ena, and  its  summit  is  over  11,000  feet  above  the  level  of  the  sea.  The 
principal  stream,  ;:ushing  by  its  base,  is  Ten  Mile  Creek,  whose  waters, 
running  north  and  east,  when  they  emerge  from  the  canon  are  taken 
up  by  a  ditch  and  carried  around  and  at>ove  Helena,  and  furnishing 
water  to  the  placer-mines  in  Last  Chance  and  Dry  Gulches,  and  finally 
emptying  in  the  Missouri  Kiver.  Upon  the  east  slope  of  the  mountain 
other  streams  rise  and  flow  northeasterly,  spreading  like  a  tilted  open 
fan,  the  handle  of  which  i§  the  mountain  proper.  Around  the  base, 
and  nearly  to  the  summit,  vast  bodies  of  timber  are  seen,  mostly  of  pine, 
spruce,  and  balsam-fir,  which  would  give  an  abundance  of  fuel  for  sev- 
eral generations.  The  finest  grasses  in  the  world  for  stock-raising 
spread  throughout  the  valleys,  and  thousands  of  animals  could  be 
raised  and  fattened  on  the  hills  and  valleys  contiguous  to  the  mines. 
The  numerous  and  never-failing  streams  which  aboiind  in  the  vicinity 
can  be  made  to  supply  sufficient  motive-power  for  dozens  of  blast- 
furnaces. The  Northern  Pacific  Railroad  surveys  run  along  the  westerly 
base  of  Ked  Mountain,  crossing  the  divide  which  here  separates  the 
waters  of  the  Atlantic  and  Pacific. 

In  1865  prospectors,  in  searching  here  for  gold,  discovered  galena  in 
considerable  quantities,  but  it  was  not  thought  to  be  of  any  value; 
hence  nothing  was  done  to  develop  the  leads.  However,  good  bar- 
diggings  having  been  struck,  there  has  always  been  a  small  gold-min- 
ing camp  at  Clarkson,  twenty  miles  from  Helena,  and  on  the  other  side 
of  the  range,  in  Basin  and  Overland  Gulches.  Some  few  men,  how- 
ever, possessed  with  a  mania  for  locating  claims,  have  wandered  all 
over  the  mountains,  staking  and  naming  every  ledge  that  appeared  to 
carry  minerals.  No  work  was  done  of  any  consequence  upon  any  of 
the  locations  up  to  the  passage  of  the  neW  mining-law  of  May,  1871, 
and  the  passage  of  this  act  will  ultimately  prove  of  great  benefit  to  the 
whole  Territory,  causing  individual  locators  to  drop  their  recorded  in- 
terests in  hundreds  of  claims,  and  consequently  to  let  miners  and  capi- 
talists work  and  develop  the  mineral  wealth  under  foot. 

The  veins  run  in  parallel  bands  across  the  mountain  at  no  great  dis^ 
tance  apart.  The  lodes  appear  strongest  east  of  the  Ten  Mile  stream. 
Nearly  all  have  a  stake  across  the  creek,  which  is  shut  in  in  several 
places  by  precipitous  banks  of  a  granitic  appearance.  The  granite 
bowlders  and  broken  slides,  with  wash-gravel,  show  in  places  1,000  feet 
above  this,  and  cover  up  the  leads  so  that  prospectors  have  as  yet  only 
found  the  veins  apparently  strongest  high  up  above  the  creek.  This 
difficulty,  combined  with  the  rank  growth  of  pine,  grasses,  numerons 
springs,  and  heavy  timber,  has  prevented  the  finding  of  many  leads  be 
lieved  to  exist,  hence  a  good  field  is  still  offered  for  the  miner  and  ex- 
plorer for  silver  or  lead.  Although  granite  and  other  crystalline  rocks 
abound,  the  mountain  proper  is  not  granite,  but  of  a  seddmentary  char- 
a<;ter ;  and  at  comparatively  shallow  depths  the  country-rock  is  found 
in  nearly  vertical  layers,  with  bands  of  mineral,  ranging  from  6  inches  to 
17  feet  in  width,  lying  between.  The  colors  are  mostly  of  a  light  drab, 
approaching  gray,  except  where  the  oxides  have  stained  the  w^ls.  The 
shallow  holes  sunk  by  prospectors  are  mostly  in  granite  or  gneiss,  and 
sand,  having  ferruginous  veins  interspersed  throughout.  The  apparent 
course  of  the  leads  is  northeast  and  southwest. 

Le  Mountain.    Vein  carries  galena,  carbonates,  decomposed  sulpha- 
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rets,  with  copper  and  antimony  and  iron-pyrites ;  assays  from  $30  to 
$250  per  ton  of  2,000  pounds;  width,  17  feet. 

Little  Jennie.  Dip  of  lead,  vertical;  width  of  vein,  16  feet ;  carries 
rich  carbonate  of  galena  and  iron-pyrites ;  assays  from  $50  to  $320  per 
ton  in  silver.    Owners  running  a  tnnnel  to  tap  and  drain  lode. 

Bismarck.  Depth  of  shaft,  40  feet ;  body  of  galena,  3  feet ;  carries 
$70  to  the  ton. 

Daniel  Stanton.  AVidth  of  vein,  3  feet ;  very  pnre  galena  on  snrface ; 
yields  $150  to  the  ton  in  silver,  and  70  per  cent.  lead.  This,  with  some 
twenty-five  other  lodes,  has  been  lately  purchased  by  parties  in  New 
York,  who  are  actively  engaged  in  developing  their  claims. 

Try  Again.  Depth  of  shaft,  55  feet;  width  of  vein,  5  feet;  character 
of  ore,  galena  and  pyrites;  carries  40  per  cent,  lead,  and  $100  to  the  ton 
in  silver. 

North  Pacific  and  Little  Emma.  New  locations  taken  up  under  new 
mining-law;  both  same  vein;  depth  of  openings,  10  feet;  width  of  vein, 
3  feet;  galena,  15  inches. 

Knight  of  6 Wynne.  Shows  8  inches  galena. 

Michigoma.  Shows  galena  on  surface;  the  vein  is  being  tapped  by 
a  tnnnel  driven  in  about  300  feet. 

Nearly  all  the  leads  can  be  worked  by  tnnnel  to  good  advantage. 

In  addition  to  the  above  there  are  numerous  small  veins  found  in  the 
belt,  which  is  about  ten  miles  wide,  and  which  show  conclusively  that 
the  whole  locality  needs  but  practical  miners  and  small  capital  to  de- 
velop. Vast  bodies  of  lead  and  silver  bearing  rock  may  thus  be  easily 
worked.  Though  the  snow  falls  heavily  through  the  winter,  the  climate, 
tampered  by  the  warm  (3henook  winds,  ofters  no  impediment  to  success- 
fal  mining  operations.  There  are  now  six  companies  at  work  taking  out 
ore. 

MADISON  COUNTY. 

BrowAL^g  district, — This  district  is  about  four  miles  southwest  from 
Virginia  City.  There  are  about  one  hundred  recorded  leads  in  it,  one- 
fonrth  of  which  are  believed  to  be  good  paying  veins. 

The  principal  lodes  developed  to  any  extent  are  the  Pacific  Railroad, 
Delton,  Black,  Trne  Silver,  Enmenia,  Louane,  Boma,  Black  Extension, 
Kaston,  Grould  and  Curry,  Miners'  Belief,  and  South  Boise.  The  general 
coarse  of  these  leads  is  north  and  south. 

The  Black  lode  is  opened  on  each  200  feet  for  a  distance  of  1,200  feet, 
showing  a  well-defined  crevice  of  quartz  from  4  to  10  feet  in  width, 
assaying  from  $30  to  $500  per  ton.  Discovery  claim  has  been  opened 
to  the  depth  of  60  feet,  and  claim  No.  4  north  to  about  the  same  depth. 

The  Pacific  Bailroad  lode  is  opened  on  different  claims  for  1,000  feet 
along  the  vein,  the  greater  part  of  the  work  being  done  on  the  north 
half  of  discovery  and  No.  1  north.  This  claim  is  tapped  by  two  tunnels, 
the  lowest  at  a  depth  of  120  feet,  with  a  shaft  raised  from  the  latter  to 
the  surface,  and  levels  run  along  the  vein  for  170  feet  The  width  of 
crevice  varies  from  3  feet  to  10  feet,  the  ore  being  very  rich.  There 
have  been  1,000  tons  of  ore  taken  from  this  claim  and  worked  in  mills, 
fomaces,  and  arrastras.  Part  has  been  shipped  to  San  Francisco  and 
£u*ope,  paying  from  $60  to  $500  per  ton. 

The  Looane  lode  is  opened  on  several  claims.  On  the  discovery  there 
is  a  shaft  sank  about  60  feet,  with  a  crevice  3  feet  wide.  The  quartz 
assays  from  $60  to  $500  per  ton. 
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The  Eumenia  is  opened  on  several  claims,  showing  a  crevice  of  3  feet 
>?i(le  of  good  milling  ore. 

The  Koma  is  opened  on  the  discovery  claim  by  a  shaft  125  fret  deep, 
showing  a  crevice  18  inches  wide,  paying  by  mill-process  $125  per  too. 

The  Miners'  Relief  has  a  shaft  sunk  on  discovery  claim  30  feet  deep. 
The  crevice  is  5  leet  wide,  and  the  ore  is  very  rich. 

The  Black  Extension  lead^has  a  shaft  sunk  on  claim  No.  1  sonth  30 
feet  deep,  with  a  crevice  3  feet  wide.  The  6re  assays  $80  per  ton  on  the 
average. 

The  Gould  and  Gurry  has  a  shaft  on  discovery  120  feet  deep,  showing 
a  crevice  5  feet  wide  of  good  paying  ore. 

The  Easton  has  a  tunnel  tapping  the  discovery  claim.  The  crevice 
is  2  feet  wide,  and  the  ore  assays  from  $100  to  $500  per  ton. 

The  Dalton  lode  is  opened  on  the  discovery  claim,  and  No.  2  north,  to 
the  depth  of  30  feet,  each  showing  a  crevice  5  feet  wide,  of  good  mill- 
ing-ore. 

The  True  Silver  lode  joins  the  Pacific  Bailroad  lode  on  the  north. 
There  are  two  tunnels  on  claim  No.  2  north.  The  upper  tunnel  is  130 
feet  long,  and  taps  the  lode  at  a  depth  of  CO  feet.  The  crevice  averages 
8  feet  in  width,  with  well-defined  walls.  The  lower*  tunnel  is  200  feet 
,  long,  and  taps  the  vein  50  feet  from  the  surface.  It  is  well  timbered, 
and  has  a  good  car-track  and  drain.  At  this  point  the  vein  is  15  fei't 
wide,  inclosed  in  solid  granite-walls.  The  ore  is  free  milling-ore,  and 
averages  $178  per  ton.  There  is  plenty  of  timber  and  water  for  all  pur- 
poses in  the  immediate  vicinity. 

All  the  lodes  of  this  district  carry  true  silver-ores,  and  all  the  silver- 
bullion  contains  from  $2  to  $10  of  gold  per  ouuce.  Without  mills  for 
working  the  ore,  or  convenient  markets,  there  is,  however,  not  much  in- 
ducement to  work  the  veins  at  the  present  time ;  and  the  advent  of  rail- 
roads in  the  Territory  is  anxiously  awaited  by  the  miners. 

Cherry  Creek  district  was  organized  upon  the  discovery  of  several 
rich  silver-veins  during  the  winter  of  1871.  It  is  situated  on  Cherry 
Creek,  an  affluent  from  the  east  of  the  Madison  River,  and  a  little  to  the 
northeast  of  Virginia  City.  The  district  is  not  much  developed,  but 
rated  very  highly.  So  far,  very  rich  ores  have  been  found,  the  veins 
being  usually  of  small  size. 

The  Euselman  is  a  2-foot  vein,  carrying  some  native  silver,  bat  prin- 
cipally ores  having  the  silver  in  combination  with  sulphur  and  anti- 
mony.   Twenty-five  tons  of  first-class  ore  are  on  the  dump. 

The  Eberhardt,  a  2-foot  vein,  has  a  shaft  now  down  83  feet  Fifty 
tons  of  ore  are  out.  The  owners  intend  to  erect  a  5-stamp  mill,  about 
a  mile  from  their  mine,  and  are  preparing  the  site. 

The  Davis  is  a  6-foot  vein,  on  which  a  shaft  40  feet  deep  has  been 
sunk. 

The  Home,  2  feet  wide,  has  been  sunk  upon  by  a  shaft  over  50  feet 
deep. 

The  few  tests  so  far  made  of  ores  from  these  leads,  indicate  a  rich- 
ness of  the  ore  of  from  $75  to  $300  per  ton.  This  is,  of  course,  set- 
ting aside  assays  of  selected  specimens.  A  town  named  Havana 
has  been  laid  out  in  the  district. 

^  *  The  terms  "  npper  "  and  "  lower,"  as  bere  used  by  my  correspondeDt,  apparently 
refer  to  tbe  position  of  tbe  tunnels  in  tbe  gulcb,  one  being  fartber  np  stream  than  tb'e 
otber.  It  \vould  otherwise  seem  absord  that  the  lower  tnnnel  should  strike  the  lode 
nearer  the  surface. — R.  W.  R. 
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MEAGHEB  COUNTY. 

No  work  of  any  consequeDce  has  been  done,  during  the  year,  in  the 
quartz-districts  of  this  coonty.  Mr.  J.  E.  Hall,  of  Diamond  City,  is  my 
authority  for  the  following  statement  in  regard  to  the  mining-industry 
of  this  part  of  the  Territory. 

Mr.  Hall  thinks  $350,000  a  just  and  nearly  correct  estimate  of  the 
amount  of  gold  taken  from  the  placers  of  this  district  during  the  year 
euding  January  1, 1873. 

A  great  many  copper  and  silver  lodes  have  been  located  and  recorded; 
bat  as  very^  little  work  has  been  done,  it  is  impossible  to  say  how  many 
of  these  locations  are  even  on  true  veins. 

Oo  the  head- waters  of  the  Mussel-Shell  Biver  a  number  of  lodes,  con- 
taioing  copper,  have  been  located.  One  of  these  is  the  St.  John, 
located,  in  1866,  by  Messrs.  Hall  &  Hawkins  for  the  fiocky  Mountain 
Quartz  Company.  A  shaft  has  been  sunk  on  this  lode  to  a  depth  of  70 
feet.  The  ore  assays  from  40  to  75  per  cent,  copper,  and,  so  far,  has 
shown  a  small  percentage  of  gold.  The  vein  on  which  the  St.  John  is 
located  can  be  traced  on  the  surface  for  about  three  miles,  and  several 
other  locations  have  been  made  upon  what  is  supposed  to  be  the  same 
vein.  Of  these  locations  the  St.  John  and  Ohio  lodes  have  been  patented 
hj  the  Kocky  Mountain  Quartz  Company. 

The  amount  of  quartz  on  the  dump  in  the  Mussel-Shell  district  is 
small,  some  of  it  having  been  hauled  away  and  sent  to  the  States.  The 
reason  why  more  work  has  not  been  done  in  this  district  is  the  exposure 
of  the  locality  to  attacks  fi*om  Indians.  The  expense  of  transporting 
the  ore  has  also  retarded  development. 

Some  locations  have  been  made  on  Birch  Creek;  the  ore  assayed 
irom  $60  to  $100  per  ton  in  silver,  one  specimen  running  as  high  as 
$1,500  per  ton.  As  yet  there  has  been  no  work  of  any  consequence 
done  in  this  district,  no  shaft  having  been  sunk  to  a  greater,  depth  than 
10  feet.  Some  men  are  working  there  this  winter,  however,  and  by 
spring  something  more  will  be  known  concerning  the  mines.  The  ore  of 
Birch  Creek  district  is  milling-ore. 

Some  lodes  of  argentiferous  galena  have  been  located  on  Oreyson 
Creek;  but,  since  no  work  has  been  done  before  this  winter,  I  am 
nnable  to.  give  any  information  concerning  the  mines.  From  present  ap- 
pearauoes  the  prospects  are  not  particularly  good. 

There  are  other  localities  in  this  county  where  there  are  croppings  of 
silver  and  copper  ore  to  be  found,  but  no  work  has  been  done  as  yet. 
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CHAPTER    VI. 

UTAH. 

The  general  results  of  the  mining  industry  of  this  Territory  have  been 
very  satisfactory  during  1872,  and  a  considerable  increase  in  the  pro- 
duction of  lead  and  the  precious  metals  over  that  of  last  year  testifies 
that  the  preliminary  stage  of  speculative  talk  is  passed,  and  that  earn> 
est  work  has  been  fairly  begun. 

The  mineral  resources  of  the  Territory  are  very  great,  and  the  facili- 
ties for  utilizing  them  are  superior  to  those  of  almost  any  othier  Terri- 
tory. I  have  devoted  considerable  space  in  my  last  report  to  the  dis- 
cussion of  the  advants^es  which  Utah  has  in  starting  her  mining  in- 
dustry at  the  present  time,  thus  being  able  to  profit  by  the  experienoe 
of  her  neighbors,  and  I  need  not  recur  to  them  here.  I^or  is  it  necessary 
to  repeat  an  elaborate  description  of  her  mineral  deposits;  and  I  shall 
confine  myself  in  this  report  to  a  brief  account  of  the  progress  of  the 
leading  mines  and  smelting-.works  during  the  year,  together  with  an 
exhibit  of  the  production  in  the  whole  Territory. 

The  following  statement  of  the  product  of  gold,  silver,  and  lead  of  the 
Territory  of  Utah,  during  1872,  has  been  made  up  with  care  from  an* 
then  tic  sources.  I  am  particularly  indebted  for  most  of  the  data  to  Mr. 
George  J.  Johnson,  of  Salt  Lake  City,  who,  favored  with  the  courteous 
co-operation  of  the  various  officials  of  mines,  smelting- works,  and  rail- 
way and  express  companies,  has  procured  for  me  the  most  trustworthy 
returns  which  the  circumstances  would  permit : 

Base  bullion,  (lead,  silver,  and  gold,)  8,125  tons,  produced  as  follows : 

Flagstaff  Works,  3,000  tons,  at  |260 ". $750, 000 

Miller  Works,  1,536  tons,  at  $178.21» 291, 840 

Winnemuck  Works,  1,232  tons,  at  $286.97 353, 551 

Utah  Works,  650  tons,  at  $125 81, 250 

Saturn  Works,  1 ,207  tons,  at  $233.07 282, 287 

IVahsatch  Works,  (approximately,)  150  tons,  at  $260 37, 500 

All  other  smelting- works,  (estimated,)  350  tons,  at  $250 87, 500 

Silver  shipi)ed  by  express,  170,191  ounces,  at  $1.18 200, 825 

Gk)ld  bars  and  dust  shipped  by  express,  5,556  ounces,  at  $18  100, 008 
Ore  shipped,  according  to  Utah  Central  Railroad,  20,693,692 

pounds,  worth  in  gold  and  silver  $88  per  ton 910, 523 

30  per  cent.,  or  6,208,107  pounds,  of  the  above  ore  may  be 

assumed  as  lead,  worth  2^  cents  per  pound  in  the  ore 155, 203 

Total  value  of  gold,  silver,  and  lead 3, 250, 487 

To  obtain  the  product  of  the  Territory  in  gold  and  silver 
alone,  there  should  be  deducted  from  the  aggregate  the 
value  of  the  lead,  viz: 

^,125  tons  of  unrefined  lead,  at  $80 $650, 000 

6^208,107  pounds  of  lead  in  the  ore,  worth  2}  cents 

per  pound 156, 203 

805,203 

Total  gold  and  silver 2,445,284 

*  The  yalne  of  the  MiUer  buUion  is  calculated  from  the  report  of  the  superintendent, 
which  gives  $110  per  ton  as  the  valne  in  currency  of  the  gold  and  silver  in  this  bol- 
lion^  to  which  $80  is  added,  as  the  value  of  the  anparted  lead,  at  4  cents  per  pound. 
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The  items  of  base  bullion  in  this  statement  are  given  in  currency,  bat 
the  currency  price  at  Salt  Lake  is  not  far  from  the  probable  yield  in 
coin  value  after  refining,  and  hence  may  be  taken  to  represent  in  this 
instance  the  actual  amount  of  gold  and  silver  added  to  the  world-s 
available  stock,  which  is  the  object  of  inquiry. 

From  the  published  statements  of  shipments  by  the  Utah  Central  Bail- 
road  and  Messrs.  Wells,  Fargo  &  Go.,  and  the  report  of  the  Oermania 
refiDiug-works,  communicated  to  me  by  H.  Eagelmann,  M.  E.,  of  Bait 
Lake  City,  the  following  figures  are  arrived  at: 

Ore  shipped,  20,093,692  pounds,  estimated  worth  in  silver 

andgold$88  per  ton $910,623 

Base  bullion  shipped,  11,066,853  pounds,  worth  in  gold  and 

silver  $151.87*  per  ton 840, 360 

Base  bullion  bought  by  the  G^rmania  refining-works,  925 

tons,  worth  in  gold  and  silver  $151.87  per  ton 140,480 

Silver  shipped  by  express,  according  to  Wells,  Fargo  &  Co., 

of  Salt  Lake  City,  170,191  ounces,  at  f  1.18 , 200, 825 

Gold  shipped  by  express,  according  to  the  same  source, 

5,656  ounces,  at  $18 100, 008 

Tdtal  gold  and  sUver 2^192,106 

To  this  may  be  added  for  lead : 

11,066,853  pounds,  shipped  as  base  bullion,  unre- 
fined, at  4  cents  per  pound.. #442,674 

1,670,000  pounds  on  hand,  unrefined,  at  Oerma- 
Dia  refimng-works,  at  4  cents 66, 800 

180,000   pounds,  refined,  shipped   by   Oermania 
Works,  at  5  cents : 10, 800 

30  per  cent,  of  amount  of  ore  shipped  =6,208,107 

pounds,  at  2^  cents 155, 203 

675, 477 

Total  apparent  product  of  metals $2, 867, 873 

In  comparing  the  number  of  tons  of  base  bullion  shipped,  and  the 
amount  bought  by  the  Oermania  refining- works,  as  per  last  statement, 
with  the  total  number  of  tons  reported  by  Mr.  Johnson  as  produced  in 
the  various  works,  it  is  seen  that  1,666.5  tons  more  have  been  produced 
than  shipped.  At  liie  end  of  the  year  this  base  bullion  must,  there- 
fore, have  been  at  the  different  furnaces  and  in  transitu  to  the  railroad. 
If  we  add  tJie  silver  value  of  these  1,666.5  tons  at  the  above  average 
yaloadon  per  ton,  viz,  $151.87,  to  tiie  total  amount  of  gold  and  silver 
in  the  second  statement,  we  have : 

Total  gold  and  silver  shipped,  or  bought  by  the  Oermania 

works $2,192,196 

Add  1,666.5  tons,  sUver  and  gold  value  $151.87  per  ton 253, 091 

Totrf 2,445,287 

Mr.  J.  J.  Valentine,  superintendent  of  Wells,  Fargo  ft  Co.,  at  San 
FraociBoo,  in  a  statement  published  shortly  after  January  1, 1873,  gave 

the  product  of  Utah  for  1872  as  follows : 

■ — •   ■        -  — ^-^■^■^'— ^ 

*  Average  obiaiDed  fhnn  the  foregomg  stotement. 
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Gold  by  express $415, 166  77 

Silver  bv  express 365, 285  32 

Ores  and  base  bullion 2, 740, 668  00 

Total 3,521,020  09 

This  statement  gives  Utah  credit  for  over  one  million  more  than  she 
lias  really  produced  in  gold  and  silver.  There  are  large  errors  in  all 
three  items,  about  half  a  million  being  cansed  in  the  first  two  alone,  by 
including  the  express  shipments  of  coin  as  part  of  the  produce  of  the 
Territory.  The  large  overvaluation  of  ores  and  base  bullion  mast  be 
referred  to  the  difficulty  of  obtaining  exact  figures  so  early  in  the  year. 

During  the  summer  and  fall  the  mining  and  smelting  business  in  Utah; 
was  highly  favored  by  the  extravagant  prices  paid  at  Salt  Lake  for  both 
ores  and  bullion,  by  the  competing  agents  of  rival  establishments,  par- 
ticularly in  Saint  Louis  and  Chicago.  These  agents  may  anderstand ! 
better  than  any  outsider  what  they  are  doing ;  but  it  certainly  seems  as  I 
if  they  could  not  have  maintained  a  profitable  business  and  paid  for 
their  crude  material  so  recklessly.  A  couple  of  examples  will  iUastratei 
my  meaning. 

In  July  thirty  tons  of  bullion  from  the  Saturn  smelting- works,  near  this 
city,  were  sold  to  the  highest  bidder.  It  contained  by  assay  99.16  ounces  | 
silver  and  0.3  ounces  gold  per  ton.  The  price  paid  by  the  agent  of  the  ■ 
Chicago  Smelting  and  Eefining  Company  was  $231.31  per  ton.  Assuming; 
the  value  of  the  le^d  at  Salt  Lake  City  at  4^  cents  per  pound,  (which  is 
liberal,)  and  reckoning  $6.20  per  ton  for  the  gold,  this  would  be  $1.41  j 
paid  in  Ufah  for  each  ounce  of  silver,  or,  looking  more  closely  into  dc-  \ 
tails,  at  $1.34  per  ounce,  the  silver  would  be  worth  per  ton  of  balliou  in 
Chicago,  after  separation,  $132.08  coin  or  $151.52  currency.  The  leadj 
at  7  cents,  would  be  worth  $140,  and  the  gold,  say,  $4  uet.  Total,  $295.52, 
value  of  bullion  per  ton  in  Chicago.  On  the  other  side  of  the  account 
we  have  the  price,  $231.31,  paid  for  the  bullion ;  freight  to  Ogden,  $2J}0 ; 
to  Omaha,  $20 ;  to  Chicago,  $6 ;  total  freight,  $28.50  j  cost  of  trea^  \ 
ment,  say  $12  per  ton;  loss,  say  5  per  cent.,  or  $11.50  per  ton;  total; 
cost,  $283.31,  leaving  a  margin  of  only  $12.21  for  commissions,  interest,' 
risk,  and  profit.  This  margin,  I  think,  any  metallurgist  would  consider 
dangerously  small  for  the  time  and  place. 

The  same  establishment  has  been  buying  ores  in  the  same  style.  Two 
hundred  tons  of  Emma  ore  were  sold,  assaying  67.8  ounces  silver  i>er 
ton,  and  47.5  per  cent.  lead.  For  this  ore  the  agent  of  Selby's  San  Fran- 1 
Cisco  works  bid  $64.53  per  ton ;  other  parties  bid  $70  and  $72,  but  the 
Chicago  works  carried  it  off  at  $84  per  ton !  Add  to  this  the  freight : 
($25  for  ore,)  smelting  cost,  $20,  refining,  $12,  and  loss,  $14,  and  we 
have  a  total  of  $155  paid  per  ton.  The  silver  at  $1.34  and  the  lead  at 
7  cents,  amount  together  to  $157.35,  leaving  a  margin  of  $2.35. 

A  later  sale  of  Emma  ore,  made  in  August,  was  even  less  favorable 
to  the  buyer.  The  amount  was  100  tons,  assaying  67  ounces  silver  |>er 
ton,  and  48  per  cent.  lead.  It  was  bought  for  Saint  Louis  at  $85.50,  i 
leaving,  according  to  the  figures  above  given,  only  48  cents  margin  > 
per  ton.  Silver  was  probably  worth,  at  that  time,  more  than  $1.34  gold! 
per  ounce;  but  this  difference  is  not  enough  to  render  smelting  at  these 
figures  an  inviting  business. 

Such  fierce  competition  was  evidently  unsound.  It  was  a  struggle 
among  rival  concerns  to  gain  possession  of  the  whole  Utah  market ;  and 
it  was  safe  to  prophesy  that  it  would  result  either  by  the  triumph  o( 
one  party  or  the  exhaustion  of  all,  in  a  reaction  of  prices  to  a  level  more 
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io  agreement  with  bosiness  caution  and  permanent  success.  Meanwhile 
SQiih  a  state  of  affairs  furnished,  of  course,  a  rich  harvest  for  the  ore  and 
ballioii  sellers  of  the  Territory. 

Big  and  lAtfle  Cottoniwood  districts^  especially  the  latter,  still  hold  the 
most  prominent  position  among  the  Utah  mining-camps.  The  Emma 
and  Flagstaff  mines,  both  now  in  English  hands,  have  probably  furnished 
more  ore  than  any  other  two  mines  in  Utah. 

The  Emma,  in  which  a  very  large  chamber  had  been  excavated  dur- 
ing the  previous  summer  and  during  the  earlier  months  of  1872,  unf'or- 
tuDately  experienced  a  complete  caving  in  of  the  hanging-wall  In  the 
early  spring,  when  the  rapid  melting  of  the  heavy  snow  of  the  previous 
winter  had  filled  the  limestone  with  Hoods  of  water,  loosening  its  texture 
and  bringing  an  enormous  weight  on  the  timbers  in  the  large  chamber. 
It  is  always  difficult  to  timber  such  large  open  spaces,  and  in  this  case 
the  mistake  had  been  made  of  putting  in  the  timbers  not  at  right  angles 
to  the  strike  of  the  walls,  but  so  that  the  weight  would  fall  obliquely  on 
the  points  of  junction  of  the  uprights  and  caps. 

After  the  cave,  the  large  chamber  was  one  inextricable  mass  of  broken 
timbers  and  loose  masses  of  rock,  so  that  it  was  deemed  best  not  to  dis- 
tarb  this  part  of  the  mine  any  more,  especially  as  nearly  all  the  valuable 
ore  had  been  taken  out.  Starting  at  a  point  in  the  "main  working  tun- 
Bel  leading  to  the  surface,  a  short  distance  from  the  caved  portion  of 
the  mine,  a  drift  was  cut  around  the  whole  of  the  east  side  of  the  old 
chamber,  which  connects  with  the  corresponding  level  of  the  new  work- 
ings, northwest  of  the  old  onos.  A  shaft  136  feet  deep  had  here  been 
sank,  not  far  from  the  northwest  end  of  the  location,  which  struck  a 
second  body  of  ore  connected  with  the  older  body,  as  plainly  visiblef  in 
several  levels.  Upon  this  connection  of  the  two  bodies  turned  the  de- 
cision of  the  courts  in  the  maj^ter  of  the  Emma  Company  against  the  Illi- 
nois Tunnel  Company,  (which  bad  reached  the  second  ore-body  by  a 
tunnel,)  the  first  praying  for  an  injunction  against  the  latter,  which  was 
obtamed.  Immediately  after  this  had  been  accomplished,  the  obstruc- 
tions pat  into  the  connecting  level  between  the  old  and  new  bodies  by 
the  Illinois  Tunnel  Company  were  removed,  and  further  connections  by 
means  of  lower  levels  were  made.  Most  of  the  ore  then  mined  was 
obtained  from  the  new  body  and  raised  through  the  new  shaft,  from 
which  levels  started  at  depths  of  40, 100,  and  136  feet  from  the  surface 
respectively.  At  that  time,  August,  1872,  the  new  working-drift  around 
the  caved-in  part  of  the  mine  was  being  timbered  heavily,  and  no  ore, 
or  very  little  of  it,  could  be  brought  through  it.  There  were  nineteen 
floors,  (a  little  over  7  feet  high  each)  above  the  level  of  the  main  tunnel, 
and  sixteen  floors  below.  The  shaft  sunk  below  the  tunnel-floor  was, 
however.  Dot  accessible,  except  for  a  short  distance,  the  lower  part  being 
Mill  filled  with  water  from  the  spring-floods.  From  the  bottom  of  this 
8haft  the  superintendent  reported  unusually  rich  ore  had  been  taken 
before  the  disaster,  and  a  great  deal  of  the  same  kind  was  said  to  be 
Htill  standing.  The  pamp  then  in  the  shaft  was  a  very  small  one,  and 
not  at  all  adequate  to  the  requirements  of  the  case.  There  was  a  very 
large  amount  of  carbonate-ore  standing  in  the  mine,  especially  in  the 
newly-developed  ore-body,  and  some  new  ore  had  been  met  with  in  cut- 
ting the  drift  mentioned  above,  in  what  had  formerly  been  supposed  to 
be  the  hanging-wall  of  the  old  body.  The  superintendent  thought  that 
after  the  timbering  was  finished,  50  to  75  tons  of  ore  could,  without 
<iifiicalty7  ^  shipped  from  the  mine.  The  Emma  Company  shipped  to 
England,  from  January  1  to  August  15,  4,000  tons  of  ore.    From  that 
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time  to  Janaary  1, 1873,  they  sold  in  open  market,  at  Salt  Lake  City, 
6,300  tons,  thus  making  a  total  product  of  the  mine  of  10,300  tons. 

At  Salt  Lake,  an  average  price  of  $70  currency  per  ton  was  obtained, 
the  ore  assaying  on  an  average  69  ounces  of  silver  per  ton,  and  45  per 
cent  of  lead.    The  ore  sent  to  England  was  of  somewhat  higher  grade. 

The  above  figures  were  kindly  furnished  by  Mr.  George  J.  Johnson, 
of  Salt  Lake  City,  who  obtained  them  from  the  company's  books. 

Concerning  the  notorious  litigation  between  the  Emma  and  the  Illi> 
nois  Tunnel  Company,  little  ne^  be  said  in  this  place.  One  legal  point 
involved  appears  to  have  been  the  right  of  a  patentee  to  follow  his  veto 
outside  of  the  limits  of  the  survey  in  course  as  well  as  in  dip ;  and  the 
decision  of  the  court,  asserting  this  right,  seems  to  be  contrary  to  the 
spirit  and  letter  of  the  law.  But  the  peculiarities  of  the  Emma  deposit, 
which  is  not  a  regular  vein,  and  the  other  points  in  the  ca^e,  make  it  a 
text  unsuited  to  general  comment.  The  doubtful  character  of  the  decis- 
ion is  shown  by  the  confessed  payment  of  a  large  sum  by  the  Emma 
Company  to  the  Illinois  party,  in  consideration  of  which,  it  is  said,  the 
latter  agreed  not  to  appeal  or  further  prosecute  the  case.  The  locatioa 
of  the  Emma  survey  along  an  axis  crossing  the  known  axis  of  the  ore- 
deposit,  is  a  circumstance  casting  suspicion  on  the  former  but  uot  the 
present  owners,  it  is  to  be  lamented  that  the  English  stockholders  of 
this  company  have  encountered  so  many  foreseen  and  unforeseen  diffi- 
culties. 

The  Flagstaff  has  been  worked  very  energetically  eiuce  it  came  iuto 
the  hands  of  an  English  company,  and  much  credit  is  due  for  his  good 
management  to  the  sui)erintendeut,  Mr.  N.  M.  Maxwell.  The  followiug 
extract  from  the  London  Mining  World,  based  on  the  report  of  one  of 
the  directors,  Mr.  Frames,  who  was  sent  out  from  Loudon  to  inspect  the 
mines  and  furnaces  in  the  summer  of  1872,  contains  the  principal  facts 
of  interest  in  regard  to  the  condition  of  the  property  at  the  time  men- 
tioned : 

The  Flagstaff  mine  is  situated  at  the  bead  of  Little  Cottonwood  Cafion ;  the  road 
ascends  4,000  feet  from  the  entrance  of  the  cafion,  where  the  Flagstafi'  furnaces  are 
located.  The  ore-honse  is  abont  400  feet  above  Alta  City,  and  receives  the  ore  bj 
tram- way  from  the  present  tunnel-entrance,  about  1,000  feet  above  it.  The  vein  of 
ore,  inclosed  by  its  walls  of  rock,  is  sharply  marked  to  the  most  nnpracticed  ob(»enrer, 
and  from  actpal  measurements  of  the  ore  in  sight  at  the  three  lower  levels,  t-akeu  at 
the  request  and  in  the  presence  of  Mt.  Frames,  there  are  192,540  feet,  averaging  the 
width  of  the  lode  at  3  feet.  The  ore  in  weight  is  estimated  at  9  cubic  feet  to  the  ton, 
which  would  show  21,383  tons;  and. on  the  same  data,  for  the  two  upper  levels  of  the 
old  workings,  where  there  are  large  quantities  of  good  ore  in  sight,  it  does  not  seem  ex- 
cessive to  refi^ard  them  as  making  up  the  total  to  30,000  tons. 

The  ore  falls  from  the  stopes  above  the  present  tunnel,  and  is  lifted  by  a  mule  from 
below  it  into  cars  that  convey  it  on  a  tram- way  to  the  tounel- mouth,  where  it  is  sack«6 
and  sent  down  the  incline  to  the  ore-house.  At  these  two  points  there  were  about  60 
tons  ore,  besides  400  tons  at  the  furnaces.  It  is  intended  to  have  a  stock  of  6,000  toa 
at  the  ore-house  before  winter  sets  in,  to  provide  for  work  beiug  interrupted  on  the  io- 
oHne  by  snow.  About  600  feet  below  the  present  tunnel  a  new  one  (called  the  Max- 
well) has  been  started,  and  will  be  carried  through  the  mountain  into  the  adjoiuiog 
oafiou  of  Big  Cottonwood,  where  there  will  be  au  eligible  point  of  egress.  If  the  lode 
continues  in  its  present  direction  the  tunnel  is  expected  to  strike  it  at  tiOO  or  900  ftri'C 
from  its  mouth,  at  a  depth  of  about  450  .feet  from  its  intersection  with  the  tunnel 
above.  The  nrosecution  of  this  important  work  will  take  some  time — probably 
eighteen  months — before  meeting  the  lode,  but  success  in  its  aim,  or  in  making  other 
discoveries  on  the  way,  would  establish  a  multiplied  value  of  the  property. 

The  road  in  the  ca&on  had  been  put  in  tolerable  order  Just  before  Mr.  Frames's  ar- 
rival. A  subscription  of  £3,000  had  been  raised  for  road-purposes  from  several  of  tbe 
larger  interests,  the  Flagstaff  contributing  £300.  One-fourth  had  been  paid,  and  was 
in  course  of  expenditure.  The  remainder  is  reserved  for  next  spring.  The  transport- 
service  is  under  contract  with  responsible  men,  at  $7.50  per  ton  in  summer,  and  $:?  u> 
winter,  to  haxil,  as  required,  50  tons  per  day  to  June  1, 1873,  from  the  mine  to  the  far- 
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oaces.  No  difficalty  is  feared  by  the  contractors  or  by  Mr.  Maxwell  from  the  winter, 
as  the  sledge  will  be  sobstituted  for  the  waf^on  over  the  snow,  and  interruption  is  only 
looked  for  in  May  and  Jane,  when  the  snow  melts.  In  the  neighboring  ca&on  of 
American  Fork  a  line  of  rails  has  been  laid  down,  ilnd  it  is  probable  tiiat  before  long 
eDginecvs  will  be  able  to  face  the  difficnlties  of  Little  Cottonwood.  The  daily  freight 
of  ore  down  the  cafion  is  so  great  as  to  compel  somo  solution.  On  the  transport  oi  50 
tons  per  day,  that  may  be  expected,  at  a  tram-road  rate  of  10«.  per  ton  for  the  ten  miles, 
there  would  be  a  saving  to  this  company  of  £15,000  per  annum. 

The  mine  is  capable  of  sending  down  50  tons  of  ore  per  day  at  a  slight  increase  of 
cost,  but  the  two  furnaces,  up  to  the  date  of  Mr.  Frames's  arrival,  had  only  consumed 
30  tons  of  ore  per  day.  Later  returns  show  an  increase,  but  the  proper  co-operation 
of  the  mine  and  furnaces  must  wait  for  the  third  furnace— hot-cylinder  bla^t — the 
oacliinery  of  which  has  since  arrived  fl'om  Pittsburgh.  It  is  expected  to  double  the 
prodaction  of  bullion,  or  to  turn  out  reliably  18  to  20  tons  per  day  in  all,  and  also  to 
treat  low-grade  ores  of  20  per  cent,  profitably.  *For  the  three  months  ending  Septem- 
ber 15^  1,467  tons  ore  produced  619  tons  bullion,  or  2|  to  1,  but,  during  Mr.  Frames's 
preeeDce,  he  nnderstood  that  poorer  ores  from  the  older  works  were  being  sent  down 
from  the  mine,  and  the  returns  for  the  next  five  weeks,  ending  October  13,  show  1,167 
toos  of  ore  to  produce  2^  tons  bullion,  or  3|  to  1.  These  differing  results  suggest  also 
an  imperfect  action  of  the  furnaces,  which  the  new  furnace  may  be  expected  to  remedy. 
Fonner  difficulties  in  the  supply  of  charcoal  appear  to  have  ceased.  A  good  contract 
tihia  for  1,500  bushels  per  day,  or  more  at  option,  at  30^  cents  per  bushel,  deliverable 
at  the  fiumaces,  quality  to  be  approved  on  arrival ;  purchases  made  of  other  burners  at 
24  to  26  cents,,  on  the  same  terms,  reduce  the  average  cost  to  about  29  cents.  Stock  on 
band  65,000  bunbels,  and  the  contractor  states  his  reserve  at  a  railway-station  in  the 
Territory  to  be  100,000  bushels,  besides  the  same  quantity  in  preparation ;  altogether  an 
ample  provision  for  the  winter.  It  is  expected  that  coke  will  l^  economically  used  in- 
stead of  charcoal  for  the  new  furnace. 

The  smelting- works,  the  honses  of  Mr.  Maxwell  and  the  chief  smelter,  the  boarding- 
bouse  for  the  men,  and  the  office  are  located  on  a  tract  of  gronnd  of  about  16  acres  be- 
loDgiDg  to  the  company.  The  water-power  for  the  smelting-works  is  supplied  to  a 
ditob  from  the  stream  that  runs  down  the  caQon,  which  is  ample  and  constant. 

The  distance  of  seven  miles  from  the  railway-station  of  Sandy  is  an  element  in  the 
cost  of  ttxe  bullion  before  it  reaches  a  market,  and  of  chareoid  and  other  supplies  for 
the  works.  It  is  hoped  that  before  long  this  charge  will  be  reduced  to  a  railway-rate. 
The  granite  for  the  Mormon  Temple,  building  at  Salt  Lake  City,  is  all  obtained  at  the 
entrance  of  Little  Cottonwood,  and  a  railroad  is  being  made  to  carry  the  granite 
blocks  to  Sandy.  A  branch  of  a  few  hundred  yards  will  connect  it  with  the  smelting- 
workn,  and  on  the  larger  transport  required  for  three  furnaces,  will  lead  to  a  saving  of 
£4,000  to  £5,000  per  annnm. 

A  railroad  throagh  Little  Cottonwood  Gauon  has,  since  the  pablica- 
tk)D  of  the  above,  l^en  reported  as  feasible,  and  the  work  is  said  to  be 
partly  under  contract. 

Mr.  Maxwell  has  kindly  furnished  me  the  following  : 

Eeserves  on  December  31, 1872,  26,000  to  30,000  tons  of  gray  and  yel- 
low  carbonate  ores,  3^  tons  of  which  make  1  ton  of  base  bullion.  The 
metal  being  produced  about  that  time  assayed  157  ounces  of  silver  and 
$50  gold  per  ton.    Oost  of  smelting  about  $55  (?)•  per  ton. 

The  product  of  the  Flagstaff  furnaces  during  1872  was  3,000  tons  of 
metal,  containing — 

Silver $390,000;  average  per  ton,  $130. 

Gold 120, 000 ;  average  per  ton,      40. 

Lead .* 240,000;  average  per  ton,      80. 

Total ,.     750,000 

The  capital  of  the  company  is  £300,000,  on  which  30  per  cent  in  divi- 
dends have  been  paid  during  the  last  three  mouths,  and  24  per  cent. 
daring  those  preceding;  the  total  amount  of  dividends  paid  being 
£76,500. 

Of  other  mines  which  have  held  a  prominent  place  in  Little  Cotton- 

*  Tbi8  estimate  probably  refers  to  the  production  of  one  ton  of  base  bullion,  and  not 
the  oost  of  smelting  one  ton  of  ore. 
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wood  Canon,  the  Davenport,  Vallejo,  Wellington,  Savage,  Montezuma, 
and  Hiawatha,  have  especially  maintained  their  good  reputations. 

The  Last  Chance,  Hiawatha,  Montezuma,  and  Savage  were  consoli- 
dated in  September,  1872,  under  the  name  of  "  The  Winsor-Utah  Silver 
Mines,"  and  are  now  controlled  by  capital  from  New  York,  Michigan, 
and  Utah.  The  property  has  since  then  been  worked  with  energy,  and 
500  tons  of  ore,  sold  for  $60  per  ton,  have  been  extracted.  The  shafts 
on  the  different  lodes  have  the  following  depths :  Montezuma,  375  feet; 
Last  Chance,  366  feet ;  Savage  and  Hiawatha,  350  feet.  Length  of  tun- 
nels on  the  property,  550  feet.  The  outlets  of  the  various  mines  are 
connected  with  the  main  tram- way,  on  which  the  ore  is  lowered  to  the 
valley  below,  by  branch-tracks.  •  All  these  ore-bodies  are  comparatively 
thin,  the  Montezuma,  3  feet  thick,  being  the  largest. 

The  Wellington  mine  lies  on  the  mountain-side,  opposite  the  Emma. 
It  is  opened  by  an  incline  200  feet  deep,  and  by  levels  from  it  about  800 
feet  long  in  the  aggregate.  The  deposit  is  about  30  feet  wide,  has  an 
ore-layer  of  about  4  feet  in  thickness  on  both  walls,  and  a  horse  of  the 
country -rock  between.  The  ore-streaks  are  rather  pockety,  but  the  mine 
has  yielded  something  over  the  expenses.  There  is  now  an  ore-body 
uncovered  at  a  depth  of  about  100  feet  from  the  surface,  in  which  600 
tons  of  ore  are  in  sight. 

The  Davenport  and  a  mine  near  it,  the  Matilda,  have  been  sold  to  an 
English  company,  and  smelting- works  are  in  the  course  of  construction 
near  the  mouth  of  the  canon,  not  far  from  the  Flagstaff  works.  Both 
mines  contain  large  bodies  of  rich  ore.  From  the  VaUejc  the  first  wire- 
rope  tram- way  in  the  Territory  has  been  built  to  the  foot  cf  Emma  Hill, 
and,  according  to  late  accounts,  it  is  a  perfect  suec^ess. 

In>Big  Cottonwood  district  the  Heed  and  Benson  mine  has  furnished 
considerable  ore,  and  several  other  mines  have  been  worked  with  tolera- 
ble success. 

In  American  Fork  district  the  operations  of  the  Miller  Mining  and 
Smelting  Company  have  been  carried  out  on  a  large  scale.  The  Pitts- 
burgh mine  has  also  been  worked  to  a  limited  degree. 

The  Miller  mine  is  situated  three  and  a  quarter  miles  by  wagon  road, 
and  two  miles  by  the  tram-way,  from  the  Sultana  smelting  works,  which 
belong  to  the  Miller  Company,  and  are  located  in  the  upper  part  of 
American  Fork  Canon,  about  twelve  miles  from  its  mouth.  The  mine 
is  not  over  two  and  one-half  miles  distant  in  an  air-line  from  the  Emma 
mine  in  Little  Cottonwood  Canon.  It  was  discovered  in  September, 
1870,  but  was  not  worked  on  a  large  scale  until  the  summer  of  1871.  Up 
to  the  middle  of  August,  1872,  about  3,500  tons  had  been  taken  from 
the  mine. 

The  deposit  Jies  in  limestone,  hear  the  contact  with  quartzite^  and 
seems  to  follow  the  strike  of  the  country -rock.  It  is,  however,  extremely 
irregular,  and  the  mining- work  done  so  far  is  not  calculated  to  enlighten 
the  visitor  much  in  regard  to  the  shape  of  the  ore-bodyl  The  shafts 
and  tunnels  are  situated  about  1,500  feet  above  the  bottom  of  the  steep 
gorge,  which  sends  its  water  down  towards  the  East  American  Fork,  on 
which  the  smelting-works  have  been  built.  There  are  several  short 
tunnels  driven  to  the  deposit,  but  the  upper  works  are  all  caved  in,  and 
at  the  time  of  my  visit  the  ore  was  principally  brought  to  grass  by 
means  of  a  tunnel,  20  feet  lower  than  the  old  work.  Another  tunnel, 
about  80  feet  lower,  was  in  the  course  of  construction,  but  this  has, 
according  to  the  latest  accounts,  not  met  the  continuation  in  depth  of  the 
upper  ore-mass,  though,  if  the  dip  had  been  approximately  regular,  the 
ore  ought  to  have  been  found  at  460  to  500  feet  from  the  surface.    The 
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ore-body  is  in  some  places  qtiite  thick,  bnt  in  no  case  over  15  feet ;  and 
frequently  it  is  much  split  up,  and  short  arms  branch  from  it,  which  do 
Dot  again  join  the  main  channel,  bnt  are  lost  in  the  conntry^ock.  The 
ore  is  a  remarkably  fine  smelting  material,  being  very  fern:^nons  car- 
bonate of  lead,  which  contains  much  galena.  Through  the  whole  mass, 
and  especially  around  the  blocks  and  lumps  of  galena,  there  is  found  a 
multitude  of  small  crystals  of  wulfenite,  (molyMateof  lead.)  Crystals 
of  carbonate  of  lead  are  also  very  frequent.  Oxydized  copper-ores  are 
occasionally  met  with.  The  limestone  immediately  around  the  outside  of 
the  oie-mass  is  always  very  much  broken,  and  similar  to  that  found  near 
the  Emma,  the  large  deposits  on  Ruby  Hill,  Eureka,  and  other  lead  de- 
posits in  limestone  throughout  the  West.  Near  the  surface  in  the  upper 
works  the  ore  assayed  $30  to  $40  \>eT  ton  in  gold  and  silver,  and  from 
60  to  60  per  cent,  of  lead.  During  the  summer  of  1872  the  ore  taken  from 
the  lower  works  contained,  on  an  average,  56  per  cent,  of  lead,  0.6 
ounces  of  gold,  and  40  ounces  of  silver  per  ton.  The  massive  carbonate 
contains  76  per  cent.,  the  earthy  ferruginous  carbonates  25  per  cent, 
and  the  galena  from  63  to  80  per  cent,  of  lead.  Toward  the  end  of  the 
year  it  wa«  reported  that  the  body  which  had  until  then  furnished  the 
ore  was  entirely  worked  out. 

The  Sultana  smelting-works  and  their  operations  are  described  in 
another  part  of  this  report  under  "  Metallurgy .'^  They  were  started  on 
November  19, 1871,  and  run  until  February  5, 1872.  The  works  were 
stopped  until  May  27,  and  from  that  time  on  until  the  time  of  my  visit, 
in  August,  one  furnace  at  least,  and  sometimes  two,  were  kept  running. 
Up  to  that  time  750  tons  of  lead  had  been  produced,  containing  about 
90  ounces  of  silver  and  1  ounce  of  gold  per  ton.  These  works  use  prob- 
ably the  cheapest  charcoal  of  any  lead- works  in  the  western  mining-dis- 
tricts, the  total  cost  per  bushel,  delivered  at  the  works,  being  only  13 
c«nt8.  The  coal  is  burned  in  kilns,  twelve  of  which  were  standing  on 
the  bank  of  the  creek,  opposite  the  smelter-building,  in  August,  while  , 
three  more  were  soon  to  be  built.  These  kilns  are  made  of  rock  and 
brick.  They  have  the  shape  of  an  old-fashioned  bee-hive,  a  diameter 
of  23  feet  at  the  base,  and  a  height  of  20  feet.  There  is  a  charge-door 
near  the  top  in  the  back-side,  and  a  discharging-door  in  front,  level  with 
the  ground.  A  kiln  holds  25  cords  of  wood,  and  the  time  of  burning  is 
twelve  days :  38  to  48  bushels  of  good  solid  charcoal  are  produced  per 
cord  of  wooa,  or  from  950  to  1,200  bushels  per  day.  Brands  are  returned 
into  a  subsequent  fire.  The  above  yield,  it  is  seen,  is  far  higher  than 
can  be  attained  in  the  common  charcoal-pit. 

The  water-ditch  supplying  the  wants  of  the  smelting-works  is  60  feet 
above  the  level  of  the  slag-dump,  and  there  is  hose-connection  to  all 
parts  of  the  building.  The  total  product  of  the  Miller  mine  and  the 
smelting-works  during  1872,  was,  according  to  the  superintendent,  Mr. 
E.  Wilkes,  1,536  tons  of  lead,  the  average  assay- value  of  which  in  gold 
and  silver  was  $110. 

Besides  the  Miller,  the  Pittsburgh  mine  was  the  only  one  being  worked 
at  the  time  of  my  visit  to  the  district,  and,  so  far  as  1  am  informed,  no 
effective  work  has  been  done  on  any  others  during  the  rest  of  the  year. 

The  Pittsburgh  is  situated  one  mile  northeast  of  the  Miller.  It  is  owned 
by  Pittsburgh  parties.  In  August  there  was  a  shaft  on  the  deposit  60 
feet  deep,  firom  which  about  300  tons  of  ore  had  been  taken.  The  ore- 
body  lies  in  limestone  on  the  hanging-wall,  and  quartzite  on  the  foot- 
wall,  and  is  exposed  by  stripping  the  surface-soil  5  feet  wide,  and  for  a 
length  of  40  feet.  It  stands  very  nearly  perpendicular.  The  greater 
part  of  the  ore  is  very  ferruginous  carbonate  of  lead,  galena  occurring, 
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however,  in  nests.  The  average  of  the  ore  shows  55  per  cent,  of  lead,  but 
is  poor  in  silver,  assaying  only  $13  per  ton.  These  figures  are  obtained 
from  small  lots  of  ore,  which  have  been  smelted  at  the  Sultana  Works. 
There  is  n#  sorting  whatever  necessary,  the  entire  crevice  being  filled 
with  ore  of  the  above  grade,  which  is  so  soft  that  it  can  all  be  shoveled 
ont 

A  tunnel  was  being  driven  at  right  angles  to  the  course  of  the 
deposit,  which  was  intended  to  strike  the  latter  about  160  feet  below 
the  mouth  of  the  shaft,  and  which,  it  wan  thought  would  be  from  100  to 
175  feet  long.  The  ore  sold  to  the  Miller  Company  has  brought  $18  per 
ion,  delivered  at  the  smelting-works.  it  is  thought  that  the  mine  can 
furnish  30  tons  per  day  as  soon  as  the  tunnel  is  completed. 

The  Miller  Company  has,  during  the  last  summer  constructed  a  narrow- 
gauge  railroad  from  the  Utah  Southern  road  to  a  point  in  American 
Fork  Canon,  sixteen  miles  distant.  Another  four  miles  will  bring  the 
end  of  the  road  to  the  Sultana  Works.  This  road  is  remarkable  as  pos- 
sessing the  shortest  curves  and  the  steepest  grades  in  the  country, 
some  of  the  latter  being  very  nearly  300  feet  to  the  mile. 

Parleffs  Park  district  is  situated  in  the  Wasatch  Range,  north  of  Big 
Cottonwood,  and  about  thirty-three  miles  from  Salt  Lake  City.  The 
district  is  comparatively  new,  having  been  formed  in  1871.  During  that 
year  the  Flagstait!,  Pinon,  Walker  and  Webster,  Wild  Bill,  Kocky  Bar, 
and  others  were  discovered.'  These  are  lead-mines  in  limestone,  and 
contain  principally  carbonates. 

The  district  has  since  been  subdivided,  or  rather  two  more  districts 
have  been  formed  in  the  original  one.  They  are  Uintah  and  Blue 
Ledge  districts.  Of  the  mines  in  the  former  one,  the  Pioneer,  Idaho, 
Gregory,  and  Porcupine  have  attracted  most  attention;  of  those  in  the 
latter,  the  discovery  claim  of  the  McHenry  ledge  has  caused  consider- 
able excitement  in  1872.  I  happened  to  arrive  in  Salt  Lake  City  shortly 
after  the  discovery  had  been  made,  and  visited  Parley's  Park.  My  im- 
pres»ons  received  at  the  time  are  expressed  in  the  following: 
•  The  route  to  Parley's  Park  from  Salt  Lake  City  follows  for  a  consid- 
erable way  the  old  overland  stage-road,  {>assing  Camp  Douglas  in  the 
distance,  and  winding  through  the  picturesque  Parley's  Canon.  The 
park  itself  is  a  small,  nearly  level  plain,  surrounded  on  all  sides  by  the 
mountains,  and  the  principal  mines  are  near  its  southern  end ;  on  the 
west,  near  the  summits  in  which  head  the  famous  Cottonwood  Caiions 
over  the  range,  are  the  Flagstaff,  (not  the  Cottonwood  Fiags.taif,  but  an 
emulous  namesake,)  Walker  and  Webster,  and  Piiion,  all  in  limestone. 
More  nearly  south  of  the  park,  on  a  mountain,  which,  being  much  covered 
with  bowlders,  soil,  and  pine  timber,  has  heretofore  b^n  avoided  by 
prospectors,  is  the  McHenry,  with  its  extension  each  way,  and  beyond 
these,  on  the  northeast,  the  Bowldei,  and  on  the  southwest,  a  second 
extension,  the  Clara,  the  Wasatch,  and  the  Bed  W^hite  and  Blue,  all  of 
which  are  vehemently  declared  to  be  daughters  in  true  lineal  connection 
of  the  same  mother-lode,  to  wit,  the  McHenry  aforesaid.  Fix>m  the 
McHenry  mine  to  Salt  Lake  it  is  twenty-nine  miles ;  and  the  road  Dear 
the  mine  is  very  steep  and  difficult.  But  to  Echo  City,  on  the  Union 
Pacific  Railroad,  it  is  only  twenty-four  miles  via  the  Prove  Valley,  and 
a  new  narrow-gauge  railroad,  said  to  be  constructing  from  Echo  to  lleber 
City  by  the  Mormons,  would  pass  the  foot  of  the  mountain  about  three 
miles  Irom  the  mine. 

The  mountain  is  quartzite  and  granite,  mostly  hidden  from  sight  by 
the  superincumbent  earth  and  vegetation.  Bowlders  are  plenty,  and  in 
the  small  steep  canon  on  the  west  they  have  been  carried  down  for  a 


CONDITION  OP  MINING  INDUSTRY — ^UTAH.  251 

considerable  distanee.  It  was  in  this  canon  that  the  rich  float-TOck  was 
found  which  led,  after  ranch  laborions  proBpecting,  to  the  discovery  of 
the  ledge.  Not  that  it  was  so  very  hard  to  see.  The  discoverer  sat  on 
it  a  dozen  times  to  wonder  where  it  was,  never  suspecting  that  the  large 
lock- mass  beneath  him  was  the  outcrop  of  a  vein. 

This  oatcrop  consists  of  a  cliff,  about  90  feet  high,  250  feet  long,  and 
perhaps  15  feet  wide  on  the  top,  from  the  edge  to  the  line  where  it  dis- 
appears under  soil,  roots,  and  bowlders.-  This  cliff  is  believed  to  be, 
with  the  exception  of  a  sheathing  of  qnartzite,  which  adheres  in  places 
to  the  face,  entirely  composed  of  silver-bearing  quartz.  The  evidence 
consists  of  numerous  assays  of  samples  chipped  from  all  accessible 
points.  The  average  of  sixty-five  assays  is  said  to  have  been  a  little 
over  $200  per  ton,  the  minimum  being  $22.  Some  assays  have  yielded 
less;  but  these  are  declared  to  have  been  made  upon  samples  of  the 
qnartzite  outside  of  the  vein.  Perhaps  fifty  tons  have  been  blasted  from 
one  comer  of  the  mass,  and  fcMrm  the  beginning  of  a  dump.  So  far  as 
the  excavation  has  gone,  it  shows  the  mass  of  quartz  to  be  more  or  less 
charged  with  **  mineral"  in  bluish  and  black  spots,  and  ochreous  or  light 
yellow  stains,  as  well  as  copper  stains.  It  looks  like  a  fair  milling-ore, 
and  an  experiment  tried  with  75  pounds  in  San  Francisco  is  said  to  have 
I»oved  it  to  yield  its  silver  readily  by  raw  amalgamation. 

It  is  impossible  to  say  at  present  with  positive  certainty  what  is  the 
form  of  the  deposit.  At  first  it  was  naturally  believed  to  be  an  immense 
bowlder;  but  the  discovciry  of  more  or  less  ore  in  the  located  extensions 
gives  grounds  for  believing  that  it  is  really  an  outcrop  in  place ;  and  the 
question  then  arises  as  to  the  true  dip  and  real  width  of  the  deposit. 
Its  course  is  northeast  and  southwest.  If  it  dips  southeast,  that  is,  into 
the  mountain,  then  the  90  feet  of  vertical  exposure  represents  an 
oblique  section  across  a  vein  of  say  65  feet  thickness.  If  it  dips  steeply 
northwest,  that  is,  with  the  hillside,  then  the  cliff  is  a  portion  of  a  vein, 
say  12  feet  thick,  and  stripped  on  the  hanging-wall.  In  the  former  case, 
the  assays  taken  all  over  the  surface  might  be  presumed  to  represent 
tbechaiaeter  of  the  vein  throughout  its  whole  sectional  area.  In  the 
latter  case  the  'larger  number  of  the  assays  would  represent  the  char- 
acter of  a  zone  along  the  hanging- wall.  There  are  both  arguments  and 
indications  in  favor  of  the  supposition  that  the  ledge  is  intercalated 
between  layers  of  quartzite  and  dips  into  the  mountain.  A  tunnel,  now 
constructing,  about  150  feet  .below  the  topmost  outcrop,  will  probably 
decide  the  questions  of  form,  thickness,  and  value.  It  has  already,  at 
90  feet  from  the  tunnel-mouth,  struck  hard  bluish  quartzite,  dipping 
sontheast  about  3QOj  and  it  is  expected  within  the  next  90  feet  to  cut 
the  vein. 

The  McHenry  is  owned  by  Messrs.  Whitaker  &  Templeton.  It  is  pop- 
nlarly  reported  that  a  large  sum  of  money  was  paid  for  the  property ; 
bnt  nobody  really  knows  the  t^rms  of  the  purchase  except  the  parties 
immediately  concerned.  At  present  they  are  engaged  in  developing 
the  nature  and  v^ue  of  the  mine.  If  it  sustains  the  high  anticipations 
inspired  by  its  superficial  appearance,  they  will  probably  erect  a  stamp- 
mill  of  large  capacity,  and  commence  active  operations. 

Up  to  the  date  of  writing  this  rei>ort  £  have  not  had  any  information 
in  regard  to  the  developments  made  by  the  tunnel. 

From  the  lead-mines  of  the  district,  notably  from  tbePinon  and  Flag- 
stiifiT,  considerable  ore  has  been  shipfied  to  the  smelting- works  at  Ogdeu 
and  others.    The  ore  is  a  kindly  smelting  materiaL 

West  Monntaia  mining  district,  in  Bingham  Canon,  the  only  district 
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in  Utah,  I  believe,  where  placer-goM  is  foand,  is  reported  to  have  yielded 
about  $100,000  of  gold  dariug  the  year. 

Of  lead  mining  and  smelling  operations  those)  of  the  Winnamack  and 
Utah  Silver  Mining  and  Smelting  Companies  have  been  the  most  prom- 
inent before  the  public;  the  former  on  account  of  the  success  attending 
them,  the  latter  on  account  of  the  utter  and  disastrous  failure  of  the 
English  Company,  which,  as  I  mentioned  in  my  last  report,  was  in- 
duced to  enter  into  this  enterprise  in  a  rather  remarkable  manner. 

The  Wmnamuck  mine  and  smelting- works  have  been  managed  during 
the  greater  part  of  the  year  by  Messrs.  Bristol  &  Dagget,  in  the  interest 
of  a  Rhode  Island  Company.  Late  in  the  year  the  whole  establishment 
was  transferred  to  an  English  company,  for  a  consideration  of  $400,000. 
I  visited  the  mine  and  smelting- works  in  August.  The  establishment  is 
compactly  built  and  arranged,  mine,  furnaces,  and  office  being  within  bail- 
ing distance,  and  the  ore  being  lowered  directly  to  the  furnaces  by  an  in- 
clined tramway  from  the  mouth  of  the  windlass  drift  in  the  side  of  the 
mountain.  The  mine  comprises  2,000  feet  on  a  vein  running  N.  76^  W., 
and  dipping  northerly  into  the  mountain.  The  course  of  the  outcrop  on 
the  mountain  side  is  nearly  northwest.  The  general  dip  of  both  vein  and 
country  is  about  45^.  The  hanging- wall  is  usually  a  belt  of  soft  bluish 
i-ock (siliceous clay-slate f)  but  sometimes  quartzite;  the  foot-wall,  like  the 
general  country -rock,  is  quartzite.  The  ore  is  distributed  in  chimneys 
or  bodies  in  the  vein,  and  consists  of  carbonate  of  lead  and  galena,  with 
subordinate  associated  minerals  and  siliceous  gangue,  carrying  about 
38  per  cent,  of  lead  and  56  ounces  of  silver  per  ton,  as  shown  by  the 
furnace-assays  of  nearly  1,300  tons.  ♦ 

The  underground  works  consist  chiefly  of  the  discovery-shaft.,  65  feet 
deep,  a  drift  from  it  30  feet  long,  an  incline  from  this  drift  130  feet  deep, 
and  a  shaft  75  feet  deep  from  the  bottom  of  this  incline.  The  windlass- 
drift  above  mentioned,  through  which  the  mine  is  worked  at  present, 
enters  the  face  of  the  mountain  on  a  level  with  the  drift  above  mentioueil. 
About  150  feet  vertically  or  200  feet  inclined  below  the  windlass-dritt,  a 
tunnel  has  been  run  in  600  feet  on  the  contact-plane  between  the  bine 
banging- wall  rock  and  the  quartzite.  This  tunnel  is  not  a  part  of  the 
producing-mine  at  present.  It  is  carried  on  to  prospect  the  character 
of  the  vein  in  depth.  Thus  f£^  it  has  developed  no  carbonate  ore  like 
that  above,  but  a  vein  of  mixed  galena  and  iron  pyrites  is  shown  in  it, 
which  will  be  followed  upward  by  winzes.  .  The  discovery  indicates  the 
continuance  of  the  contact-vein  in  some  form  at  greater  depths  than 
those  now  worked. 

The  average  thickness  of  the  vein  is  something  over  4  feet — maximnm, 
20.  Two  bodies  of  ore  have  furnished  the  amount  hitherto  extracted. 
The  first  was  about  100  feet  long  by  260  feet  in  depth  on  the  vein.  The 
second,  a  small,  rich  body,  was  about  20.  feet  long  by  60  feet  deep  aud 
2^  feet  thick.  Out  of  these  bodies  there,  have  been  extracted  and  re- 
duced, from  August  1, 1871,  to  June  30, 1872,  about  2,200  tons  of  ore, 
yielding  a  net  profit  of  $80,000.  The  mine  cost  is  very  small,  as  the 
vein^matter  is  thoroughly  decomposed  and  can  be  removed  without 
blasting,  while  at  the  same  time  the  stopes  aud  drifts  do  not  require  ex- 
pensive timbering.  The  reserves  of  good  ore  still  standing  in  the  mine 
are  considerable  in  amount. 

Smelting  in  this  locaJity  is,  of  course,  expensive.  Charcoal  costs 
(freight  and  waste  included)  something  over  30  cents  per  bushel ;  ii'ou- 
ore,  (the  pure  red  hematite  brought  from  Kawlins,  Wyoming  Territory.) 
$22.50  to  $25  per  ton ;  limestone,  $7  per  ton.  Firebricks  are  brought  from 
Golden  City,  Colorado,  or  even  from  Illinois.    As  the  charge  of  the  fur- 
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Daces  coQsists  of  aboat  13  parts  ore,  4  parts  iron  ore,  5  parts  limestone, 
aud  6  parts  charcoal,  with  two  parts  old  slags,  it  will  be  seen  that  the 
Btfdiciung  is  highly  expensive.  In  respect  of  completeness  of  extrac-  • 
lion,  the  works  are  doing  excellently  for  this  region,  the  total  losses  in 
tieatmeot  being  6.4  per  cent,  of  the  lead  and  5.8  per  cent,  of  the  silver 
contained,  as  per  fire  assay,  in  the  ore. 
The  wwks  comprise  two  Piltz  furnaces,  14  feet  in  height  from  the 
tQjeres  to  the  feed-hole,  3^  feet  in  diameter  at  the  tnyeres,  and  18  inches 
in  thickD68s  of  walls.  There  are  six  tnyeres,  with  2^  inch  nozzles.  The 
slag  discharge  is  10  inches  below  the  tnyeres — a  point  strangely  over- 
looked in  most  of  the  Utah  fiimaces,  where  the  blast  is  usually  directed 
almost  upon  the  lead.  The  automatic  siphon-tap  is  employed.  Blast 
isfarnisbed  from  the  Boot  blowers.  They  have  been  worked  up  to  a 
presgore  of  2  inches  of  mercury ;  but  the  usual  pressure  is  1^  inches. 

The  principal  trouble  in  running  the  furnaces  is  the  shortness  of  the 
campaigns,  which  are  terminated  either  by  the  formation  of  ^^  salaman- 
ders,'* or  by  the  burning  out  of  the  walls.  The  latter  is  the  most  seri- 
003  evil,  and  it  is  rendered  more  frequent  by  the  employment  of  so 
much  iron-ore,  and  the  formation  of  a  basic. slag  (probably  a  singnlo- 
silicate  at  least)  which  attacks  the  fire-brick.  It  is  said  that  the  bricks 
made  in  1872  at  Golden  City  are  unusually  liable  to  be  slagged  away. 
This  may  be  the  case,  but  I  fancy  the  constitution  of  the  slags,  and  the 
high  temperature  and  pressure  sometimes  employed  to  prevent  or  remove 
saiamanders,  are  sufficient  causes  for  the  rapid  consumption  of  the  walls. 
Tko  weeks  appear  to  be  frequently  the  limit  of  a  campaign. 

The  extra  expense  incurred  by  this  method  of  running  is  partially 
halanceil,  at  least,  by  the  increased  quantity  smelted  per  diem.  One 
fomace  will  reduce  about  14  tons  of  ore  daily,  producing  about  5  tons 
of  bnllion,  worth  in  silver  about  $153  per  ton. 

A  more  detailed  account  of  the  operations  of  these  furnaces  will  be 
lomid  in  the  metallurgical  part  of  the  present  report. 

According  to  the  superintendent,  Mr.  Ellsworth  Dagget,  there  were 
smelted,  during  the  year  1872,  at  the  Winnamuck  Works,  dry  ore, 
7^V/o  tons,  containing  1.3«^^l»5  tons  of  lead  and  20:3,5:J(;/^V  ounces 
w  siJrer,  and  producing  1,232,^^  tons  of  lead  and  191 ,061 /,;  ounces  of 
i^nrer ;  total  value  of  silver  and  lead  produced,  $353,(k>1.20,  an^aying 
I>er  ton,  34.98  per  cent,  of  lead  and  51.46  ounces  of  silver,  and  iiroducing 
^116  per  cent,  of  lead  and  48.46  ounces  of  silver;  losses  in  units,  3.S2 
percent  of  lead  and  3.00  ounces  of  silver;  losses  on  total  contents,  11 
per  cent  of  lead  and  5.83  ounces  of  silver. 

Bt  total  vaiae  in  the  above  is  meant  the  aetoal  amount  received  for 
the  products. 

All  of  the  ore  bandied,  excepting  a  few  tons,  was  from  the  Winnamuck 

mine.  ^        f     »  --» 

The  Utah  Sliver  Mining  and  Skoelting  Company  has  during  the  year 
expended  the  total  amount  of  money  (^100,000)  raised  at  the  end  of  the 
previous  year  io  addition  to  the  original  working  capital.  Besides  this, 
a  debt  of  $35,000  was  incurred.  The  condition  of  the  enterprise  at  the 
end  of  the  year  will  appear  frtun  the  following  abstract  of  a  lengthy  re- 
port to  the  direet<HS,  by  ^Ir.  J.  U.  Murphy,  the  superintendent : 

I^^  apptiw  iartng  jovr  dinfipoiiitiaieoi  in  ny  not  being  abl^  to  bring  the  property  to 
Maying cjooditmi  a»  earijM  joa  have  been  from  time  to  tixne  i«<i  to expr^t,  nor  xtrt  to 
00  60  iritli  the  moMMiiit  of  foods  at  fir<t  oonssdered  frafficient.  I  have  eDtfrrtrd  more  a4 

K^!!!J^  so  oxplanatioo  of  the  diflicoltieo  vhich  bad  u>  b^-  f^amK^rjLt^^  as  veil  in 
1^ pvoipeelaDg  OM  ofKoing  of  the  mmea  aa  in  the  diessiDjr  aD«i  «D«rlt:r!<^  t,f  ib^  orrs, 
itthtt  the  ^topertr  eoold  puamblj  h^  Uroogfat  to  a  remonerative  basi%.  tb^t  jno  m'x-^t 
^  moce  ekarij  C4—n»Uw4 thekitoation,  and  tbetcfaom be  able  to  cst^ua^  pn^cr^J 
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the  magnitude  of  what  the  developmentB  of  the  past  seaeon  have  proyeD  the  property 
to  be  poeeeesed. 

I  have  placed  before  yoa  the  work  done  on  the  minee  in  a  detailed  form,  with  th« 
cost,  from  which  yoa  may  jadge  its  character,  and  the  prospects  exposed  thereby  in  the 
different  portions  of  the  mines  as  explored.  I  also  present  to  jrou  a  plan  for  the  maD- 
agement  of  the  property,  treatmeat  of  the  ores,  &o^  which  is  but  a  repetition  of 
what  I  have  already  set  forth  in  the  course  of  the  past  spring  and  summer,  as  the 
only  system  under  which  it  can  be  made  to  pay,  but  which,  unfortunately,  the  means 
at  command  would  not  allow  of  being  carried  out  to  the  present.  To  the  latter  I  would 
most  particularly  beg  to  call  your  attention."  *  *  "  The  cost  of  each  ton  of  ore 
smelted  is:  in  fluxes,  |6.96;  charcoal,  $15.80 ;  labor,  $4.27 ;  calcination,  $5.30;  miniag 
and  incidentals,  $6.00 ;  aggregating  ^3H.33  per  ton.  While  the  amount  produced  from 
each  ton  of  ore  smelted  was,  sross,  $43.85,  leaving  only  $5.52  as  net  pront  on  each  ton 
of  ore.  The  causes  which  lea  to  so  unfavorable  a  result,  as  already  explained,  arose 
in  having  to  smelt,  in  the  absence  of  dressioff-machinery,  so  moch  barren  stnff  of  the 
most  refractory  kind,  and  in  having  to  haul  m>m  railroad  np  a  monntain-road  all  the 
material  required,  a  distance  of  twenty  miles,  at  $10  per  ton ;  the  waste  on  charcoal 
alone  being  fully  12  per  cent,  owiuff  to  its  soft  and  friable  character,  the  re-loadiD|? 
and  hauling  over  a  rough  road  breaking  it  to  fine  powder.         •  •  •  # 

Total  received  from  London,  £19,300,  eqoal $101,913  90 

Total  received  from  bnllion-prodact,  net • 8,311  00 

Credit  naed,  against  which  there  is  available  stock  on  hand  of  $7,000,  and 

stock  in  store  to  amount  of  $14,640 35,000  00 

*  *  «  This  indebtedness  was  incurred  since  September  last,  believing  that  the 
Gapit>al  would  be  forthoomiuf^  to  remove  smelting-fhmaoes  and  pnt  np  oonoentrators; 
stocks  of  fuel- wood,  mining-timber,  coal,  iron,  and  other  neoessanes  were  laid  in,  in  the 
expectation  of  being  able  to  mine  and  smelt  through  the  winter  months,  as  might  ha^'e 
been  done  had  the  means  been  furnished  in  September  or  October. 

Much  of  this  indebtedness  was  incurred  in  pressing  forward  developments  on  the 
mines  before  the  approach  of  winter. 

In  addition  to  the  foregoing  encouraging  prospects  for  the  fhtnre  of  the  Utah  Cod- 
pany ,  there  are  some  few  others  to  be  noticed.  One  is,  that  more  cubed  galena  is  fonod 
as  greater  depth  is  attained,  and  that,  wherever  found,  it  invariably  carries  from  |5  to 
$40  per  ton  more  silver  than  the  short-grained  galena,  which  predominates  in  the  upper 
portions.  Another  great  advantage  is  in  the  construction  of  the  Bingham  Ca&oa 
Kailroad  to  within  two  and  a  half  miles  of  the  company's  mine,  and  passing  thrvogfa 
the  new  furnace-site  secured  by  me  to  the  company  in  March  last,  in  anticipation  of 
my  full  plan  being  carried  out  to  move  furnaces,  &«.,  to  where  the  company  have  ten 
lacres  of  a  most  eligible  site,  with  water-right  for  water-power  intended  to  be  used  in 
place  of  steam  in  driving  air-fans,  rock-breakers,  and  cytner  machinery,  as  may  be  re- 
quired. One  great  advantage  to  be  gained  in  smelting  at  the  railroad  is  the  close 
proximity  to  the  mines  of  the  two  Cottonwood  districts,  from  whence  ores  can  be  ob- 
tained which  would  serve  as  a  flux  to  the  Utah  Company's  ores,  owing  to  the  presence 
of  an  unusual  percentage  of  oxide  of  iron,  which  would  obviate  the  necessity  of  using 
barren  irpn  to  any  per  cent,  whatever.  The  distance  from  your  mines  to  your  neir 
furnace-site  is,  from  mines  to  railroad  at  Bingham  Town,  two  and  a  half  miles  by  teams; 
from  Bingham  Town  to  site  by  railroad  fifteen  and  a  half  miles,  where  the  proposed 
works  will  be  in  direct  communication  by  railroad  with  the  outside  world  for  export 
or  import,  with  an  unlimited  supply  of  water,  and  a  climate  in  which  nearly  all  kinds 
of  out-door  work  can  be  carried  on  throughout  the  whole  year. 

I  woold  beg  again  to  remind  yon  of  the  importance  of  developing  the  Belshae^ar 
mine,  which  I  am  certain  will  prove  equally,  if  not  more,  valuable  tnan  the  Red  Warrior 
has  proved.  Get  your  ore-dressing  machinery  to  work  as  soon  as  possible,  when  yoa 
can  ship  the  dressed  ore  to  Liverpool  for  sale  while  the  smelting- works  are  being  built, 
keeping  the  mines  running  through  the  winter,  raising  ore,  and  I  guarantee  that  within 
six  months  from  this  day  the  Utah  will  be  paying  satis£Btctory  dividends. 

The  <^  gaarantee"  offered  in  the  conclndiDg  paragraph  of  this  extract  is 
an  extraordinary  illustration  of  sanguine  expectations  based  npon  nni- 
fornily  discouraging  results.  It  is  a  pity  that  the  resolution  and  perse- 
Terance  displayed  by  the  English  stockholders  of  this  company  had  not 
been  applied  to  a  more  promising  enterprise. 

A  large  number  of  other  mines  have  been  worked  more  or  less  Id 
this  district  during  the  year,  but  important  results  have  been  obtained 
so  far  from  none  of  them. 

In  the  main  Bingham  Canon  the  West  Jordan,  Kenosh,  Oalena,  Orphan 
Boy,  Consolidation,  Vespasian,  Sultana,  Elizabeth,  Northern  Light,  and 
the  mines  of  the  two  companies  noticed  at  length  heretofore,  are  situated; 
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also  the  Eelsey  tonnel,  which  is  intended  to  strike  ten  ore  zones  or  de- 
posits lying  in  front  of  it  on  the  mountain-side.  It  is  now  over  350 
feet  long,  and  has  passed  two  of  the  ore-deposits,  said  to  be  respectively 
6  and  9  feet  thick.  On  Silver  Hill  the  Spanish,  Qaeen,  and  Buckeye 
mines  are  located.  They  are  reported  to  have  been  lately  sold  to  New 
York  capitalists. 

On  the  hill  dividing  the  main  Bingham  Gafion  and  Batterfield  Canon 
lie  the  Eagle  Bird,  Yosemite,  and  Telegraph ;  in  Bntterfield  Canon  the 
Osceola,  Lacky  Boy,  Bemis,  and  Hyatt ;  in  Spring  Galch  the  Greeley, 
Boyal,  and  Legal  Tender ;  in  Carr  Fork  the  Nabob,  White  Pine,  and 
Clipper;  in  Muddy  Fork  the  Saturn,  Last  Chance,  and  Cr<Bsns;  in 
Markham  Fork  the  Washington,  Oro,  &c. 

The  Saturn  ore  was,  in  the  earlier  part  of  the  year,  shipped  to.tbe 
Satam  smelting-works,  on  the  Utah  Southern  Railroad,  but  it  was  of 
too  low  a  grade  to  be  profitably  worked,  and  when  I  visited  those 
works  in  August  they  were  smelting  ores  from  other  sources. 

The  Last  Chance  has  been  sold  to  an  English  company,  which  has  a 
nominal  capital  of  $100,000.  According  to  notes  from  Mr.  N.  M.  Max- 
well the  mine  was  300  feet  deep  at  the  end  of  the  year,  and  over  1,000 
feet  of  levels  had  been  driven.  The  lode  was  on  an  average  4  feet 
wide,  and  is  situated  in  granite  containing  porphyritic  dikes  (f).  The 
pay-streak  of  the  lode  is  18  inches  wide,  and  its  value  is  $80  m  silver 
and  $15  in  gold  per  ton.  There  is  only  8  per  cent,  of  lead  in  the  ore. 
The  mine  is  capable  of  producing  30  tons  of  ore  per  day,  and  the  ends 
of  the  various  levels,  as  well  as  the  bottom  of  the  shaft,  are  in  good 
ore. 

According  to  the  account  of  a  meeting  of  the  directors,  held  on  Feb< 
mary  3, 1873,  and  published  in  the  London  Mining  World  of  February 
8;  it  was  proposed  to  buy  a  lead-mine  in  addition  to  the  Last  Chance^ 
for  the  purpose  of  using  the  lead-ores  for  the  extraction  of  the  precious 
metals  in  the  Last  Chance  ore  by  means  of  smelting.  There  were  also 
three  furnaces  to  be  erected.    Locality  not  given. 

From  Ensh  Valley  and  Ophir  districts  I  have  not  had  any  detailed  fc- 
ports  this  year.  No  news  of  important  developments,  with  the  excep- 
tion of  those  at  the  Mono  lode,  have,  however,  appeared  in  public,  and 
it  is  fair  to  presume  that  none  have  b^n  made.  Both  districts  were  des- 
cribed at  length  in  my  last  report.  The  Mono  is  situated  on  the  Snow- 
storm Hills,  in  Dry  Cafion.  The  ore  is  very  rich  in  gold.  The  smelt- 
ing works  erected  during  the  summer  by  Mr.  Jacobs  in  Stockton,  to 
work  ores  from  Dry  Cimon  and  do  a  custom  business,  appear  to  have 
^pped  operations. 

In  Camp  Floyd  district  the  English  company,  which  acquired  during 
the  early  spring  the  Sparrow-Hawk,  Last  Chance,  and  Marion,  has 
worked  its  mines  actively,  employing  finom  forty  to  fifty  miners.  The 
same  company«have  built  a  mill  containing  20  stamps,  and  capable  of 
redocing  30  tons  of  ore  per  day.  A  tram- way  connects  the  miU  with  the 
mines.  According  to  late  accounts  the  company  has  not  been  finan- 
cially successful.  An  abstract  of  an  article  fhmished  by  Colonel  Fori- 
aeth,  of  QaW  Lake  City,  to  the  Mining  and  Scientific  Press,  of  San 
Francisco,  describes  the  developments  of  other  mines  in  the  district  as 
follows: 

The  Mormon  Chief  and  its  extensions,  the  Grecian  Bend  and  London, 
consist  of  3,000  linear  feet.  •  The  developments  in  tunnels,  cuts,  shafts, 
drifts,  and  inclines,  will  measure  about  500  feet,  showing  a  large  body 
of  free  milling-ore.  The  Camp  Douglas  Consolidated  has  a  shaft  of  47 
feet  in  depth,  besides  two  open  cutSy  and  the  indication  so  far  is  not  sur- 
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passed  by  any  mine  in  the  district  equally  developed.  The  Silver  Cloud 
has  a  shaft  55  feet  deep,  and  a  level  driven  180  feet  from  the  bottom  of 
the  shaft  on  the  coarse  of  the  vein,  showing  12  feet  in  width  of  rich  ore. 
A  tunnel  has  also  been  run  275  feet  to  cat  the  vein  below.  A  mill-site 
has  been  located  adjoining  the  mine,  upon  which  is  a  fine  spring  of 
water.  The  Star  of  the  West,  owned  and  worked  by  a  New  Yorfc  com- 
pany, is  developed  by  several  open  cuts  and  shafts.  The  Stafford  mine 
has  a  well-defined  vein  of  ore,  and  is  being  actively  worked  by  oxien  cuts 
and  a  tunnel  now  60  feet  long.  The  Carrie  Steele  adjoins  this  mine,  and 
is  promising  well.  The  Silver  Circle,  Wandering  Boy,  Legal  Tender, 
Comstock,  Silver  Star,  America,  Excelsior,  and  Ix)ne  Star,  are  all  con- 
siderably developed  and  promise  well.  The  Oeneral  Morrow  has  a  shaft 
55  feet  deep,  and  is  very  promising.  The  Anteloi>e  has  now  a  shaft  7 
by  7  and  12  feet  deep ;  also  an  open  cut  6  feet  wide  and  10  feet  in.  The 
ore  from  this  mine  is  of  good  quality,  and  assays -high.  The  Queen  of 
the  West,  now  owned  by  a  Detroit  party,  is  being  actively  worked,  and 
a  good  quality  of  ore  is  produced  there&om.  The  Elkhom  is  also  con- 
siderably developed  by  shafts  and  a  tunnel  60  feet.  This  is  a  very  prom- 
ising mine,  and  is  in  close  proximity  to  the  English  company's  miU,  but 
work  has  for  the  present  been  suspended,  owing  to  a  want  of  means  to 
continue  the  development. 

The  following  mines  have  been  surveyed  for  United  States  patents :  . 
Sparrow  Hawk,  Last  Chance,  Marion,  Consolidated  Camp  Douglas,  Sil- 
ver Star,  Wandering  Boy,  Silver  Circle,  Star  of  the  West,  Silver  Cloud 
and  .mill-site.  Bed  Eagle,  Black  Warrior,  Gentile  Belle,  and  American 
Flag  consolidated  mines. 

A  second  stamp-mill  has  recently  been  completed  at  Fairfield  by 
Messrs.  Baxter  &  Hussey,  which  will  be  in  running  order  in  a  short 
time,  and  is  especially  designed  for  custom-work. 

Uast  Tintic  district — For  the  information  in  regard  to  this  district  I 
am  principally  indebted  to  Mr.  W.  P.  Ward,  M.  B.,  of  Salt  Lake  City. 

The  principal  mining-camps  of  this  district.  Eureka,  Silver  City,  and 
Diamond  City,  are  situated  within,  seven  miles  of  each  other,  and  lie 
about  ninety  miles  south  of  Salt  Lake  City.  The  most  southern  of  these 
camps  is  Diamond  City,  three  and  one-half  miles  southeast  of  SilTer 
City,  and  situated  in  a  small  gulch,  opening  into  the  Great  Tintic  Valley. 
The  most  important  claims  are  located  in  a  hill  north  of  the  town. 
Among  them  I  may  mention  the  Joe  Bowers  lode,  running  N.  7°  SO'  W., 
and  dipping  1  foot  in  2^  feet,  equal  to  about  25  degrees,  west.  Going 
over  the  hill  to  the  north  one  first  sees  some  small  prospecting  holes, 
showing  but  little  ore,  though  all  the  ledge-rock  is  deeply  stained  with 
oxide  of  iron.  Mr.  James  M.  Ws^yne,  the  engineer  in  charge  of  the 
operations  of  the  Wendigo  Mining  Company,  of  Marquette,  Michigan, 
informed  me  that  the  croppings  all  along  this  portion  of  the  lode  assay 
about  $15  i)er  ton  in  silver.  Over  the  brow  of  the  firstjiittle  hill  small 
quantities  of  black  sulphide  of  silver  have  been  found,  which  ran  over 
$600  per  ton.  This  prospect  belongs  to  the  Wendigo  Company,  whose 
principal  shaft,  100  feet  deep,  lies  higher  up  on  the  hill. 

At  the  main  shaft  the  ledge  is  20  feet  wide,  and  carries  l»ut  little  ore. 
A  white,  partially  decomposed  mineral,  containing  a  considerable  quan- 
tity of  silicate  of  alumina,  impregnated  with  small  crystals  of  iron- 
pyrites,  accompanies  the  vein.  The  Wendigo  Company  owns  1,300  feet 
on  the  lode  south  of  the  discovery-shaft.  Two-thirds  of  the  discovery- 
claim  belong  to  Mr.  Tostavin.  In  this  claim  there  is  a  shaft  sunk  55 
feet  deep,  and  showing  in  the  bottom  a  seam  of  ore  8  inches  wide,  and  a 
quartz-vein  4  feet  wide,  highly  colored,  and  impregnated  with  decom- 
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posed  pyrites.    The  ore  on  the  damp  at  this  shaft  id  said  to  average  170 
per  ton  in  silver.  i 

East  of  the  Bowers  ledge  and  mnning  diagonally  to  it,  in  a  northwest 
direction,  is  the  Shower  ledge,  2,400  feet,  under  the  control  of  the  Tin- 
tic  Mining  and  Smelting  Company.  At  the  principal  shaft  the  ore 
streak  is  fh>m  1  to  3  feet  in  width,  and  sometimes  widens  out  to  5  feet. 
The  ore  consists  of  carbonate  of  lead,  colored  with  bydrated  oxide  of 
iron,  and  containing  some  galena.  This  ore  is  said  to  average  about  50  ^ 
per  cent,  of  lead  and  $80  in  silver  per  ton.  The  same  company  own  * 
two  faniaces,  one  of  them  very  poorly  constructed,  and  the  other  of  a 
Tery  singular  pattern,  known  as  Eichards's  patent.  The  bottom  of  this 
faniace  is  about  2^  feet  above  the  ^oor  of  the  works,  and  is  constructed 
of  iron,  and  hung  on  hinges,  so  that  it  can  be  opened,  and  allow  the 
salamanders,  which  may  have  formed  in  the  furnace,  to  drop  out. 

Three  miles  south  of  Diamond  (3ity  are  a  number  of  prospects  con- 
taining galena.  The  Alice  has  a  shaft  100  feet  deep,  and  shows  a  vein 
2i  feet  broad,  running  north  and  south.  The  galena  averages  about 
$50  in  silver  per  ton.    This  belongs  to  the  Wendigo  Company. 

The  Bising  Sun  Tunnel  Company  has  a  tunnel  about  one-half  mile 
south  of  Diamond,  running  under  a  number  of  galena-claims.  The 
owners  of  the  claims  are  friendly  to  the  tunnel,  and  have  deeded  por- 
tions of  their  claims  to  the  company  when  their  ledges  are  reached. 
Monterey,  Elephant,  King  Philip,  Saratoga,  and  Jefferson  are  some  of 
the  claims  which  the  tunnel^is  intended  to  cut. 

The  Morning  Glory  claim  is  situated  on  a  parallel  ledge  to  the  Joe 
Bowers,  and  lies  to  the  west  of  it.  About  50  tons  of  copper-ore,  averag- 
ing, fipom  appearances,  about  10  per  cent,  of  copper,  were  upon  the  dump 
at  the  time  of  Mr.  Ward's  visit.  The  copper  Is  in  the  form  of  blue  and 
green  carbonates.  The  claim  includes  3,000  feet  on  the  lode,  and  has 
lately  been  bonded  for  $25  per  foot. 

The  Swansea  is  a  mine  located  about  a  mile  north  of  Silver  City,  and 
is  being  successfnlly  worked  under  the  management  of  Mr.  Meade,  of 
Salt  Lake  City.  The  ore  runs  well  in  both  leswi  and  silver,  and  works 
well  in  the  furnace.  Considerable  quantities  of  ore  have  been  shipped 
from  this  mine  during  the  summer  and  fall  of  1872. 

By  far  the  richest  and  most  promising  mines  in  the  Tintic  district  are 
the  Mammoth  Copperopolis  and  the  Crisnlon  mines.  They  are  situated 
close  together  on  the  range  between  Diamond  and  Silver  Cities.  In 
August,  1872,  there  were  three  large  openings  upon  the  property  of  the 
Mammoth  Company,  from  each  of  which  ore  was  being  sacked  up  anld 
shipped  in  large  quantities  to  Liverpool. 

At  the  time  of  Mr.  Ward's  visit  a  tunnel  was  being  driven  to  cut  the 
lode  at  a  depth  of  200  feet.  There  were  still  150  feet  to  run  to  cut  the 
lode.  In  an  open  cut  in  the  hill  south  of  that  in  which  the  first  open- 
ings were  made  a  vein  of  gold  quartz  lying  by  the  side  of  a  12-foot  vein 
of  massive  copper-ore  had  been  opened.  The  quartz  formed  in  fact  the 
foot-wall  of  the  copper  ledge.  The  gold  rock  must  run  into  the  thou- 
sands -per  ton,  for  the  yellow  metal  could  be  plainly  seen  in  almost 
every  piece  broken  from  the  vein.  The  copper-ore  lying  adjacent  car- 
ried Httle  or  no  gold,  but  the  gold  is  reported  to  run  over  into  the  cop- 
per-ore farther  in  the  hill.  The  deepest  shaft  on  the  property  was  6Q 
feet  The  ores  are  blue  and  green  carbonates,  black  oxide,  red  oxide 
of  copper,  and  occasionally  small  quantities  of  copper-pyrites  are  found. 
The  first-class  ore  from  this  mine  runs  35  per  cent,  of  copper,  and  about 
50  ounces  silver  p^  ton.  Second-class  22  per  cent,  of  copper,  and  20 
ounces  silver  per  ton.  I 
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North  of  the  Mammoth,  and  separated  from  it  by  a  galch,  lies  the 
GrismoQ  mine.  The  character  of  the  ore  is  the  same  as  in  the  Mam- 
moth, but  it  rans  much  higher  in  silver,  averaging  about  150  ounces  per 
ton. 

The  mines  of  the  Mammoth  Oopperopolis  Company  of  Utah  (limited) 
have  yielded  during  1872  about  2,000  tous  of  copper-ore,  1,000  tons  of 
which,  valued  at  $150  per  ton,  were  shipped  to  Swansea.  The  other 
1,000  tons,  said  to  contain  11  ounces  in  silver  and  $50  in  gold  i)er  ton, 
were  extracted  from  the  south  hill,  and  are  on  the  dumps  awaiting  the 
erection  of  a  mill. 

At  the  end  of  the  year  the  section  of  the  mine  lying  on  the  south 
hill  was  opened  by  an  open  cut  50  feet  long,  30  feet  wide,  and  30  feet 
deep.  A  shaft  50  feet  deep  was  sunk  from  the  bottom  of  the  cut,  and 
thence  a  drift  was  driven  in  a  southerly  direction,  on  the  course  of  the 
vein  50  feet  in  length,  also  a  drift  north  45  feet  in  length.  These  de« 
velopmeuts  had  exposed  to  view  a  vein  20  feet  in  width,  from  which  can 
be  extracted  100  tous  of  ore  per  day.  The  tunnel  was  still  being  driven 
from  the  foot  of  the  hill,  and  was  in  about  60  feet. 

The  north  hill,  which  has  yielded  the  greater  portion  of  copper-ore, 
was  devQloped  by  three  shafts,  the  depths  of  which  were  respectively 
71,  55,  and  45  feet,  besides  drifting  to  the  extent  of  260  feet.  lu  addi- 
tion to  the  above  there  were  several  chambers  below  and  above  the 
levels,  which  had  been  excavated  by  stoping  out  the  copper.  The  maiu 
tunnel  was  being  driven  from  the  foot  of  5ie  hill,  and  was  then  in  275 
feet.  It  will  cut  the  vein  100  feet  below  the  present  workings.  Aboat 
eight  tons  of  copper-ore  were  being  extracted  daily  from  this  section  of 
the  mine.  A  force  of  forty -five  men  was  employed  on  the  works.  The 
company  had  purchased  a  fine  mill-site,  and  intended  to  erect  on  it  a  30- 
stamp  mill  and  furnace. 

Eureka  HilL — The  Eureka  Mining  Company  of  Utah  now  hold  full 
possession  of  all  the  mines  situated  on  this  hill.  There  are  four  parallel 
ledges  known  as  the  Eureka,  Deseret,  Young  Lion,  and  Montana,  oa 
each  of  which  the  Eureka  Company  owns  2,200  feet«  The  locatiotts 
were  made  in  1870,  since  which  time  a  large  amouiit  of  work  has  been 
done  upon  them,  and  a  survey  for  a  United  States  patent  made.  At 
the  time  of  Mr.  Ward's  visit  the  company  were  sinking  a  very  large 
shaft  and  timbering  it  splendidly.  This  shaft  is  intended  to  cut  all  the 
veins  at  a  considerable  depth  and  to  serve  as  a  main  working-shaft. 
The  Eureka  Company  have  been  much  troubled  by  jumpers  on  their 
claims,  but  they  have  the  prior  location ;  and,  by  the  expenditure  of  a 
great  deal  of  money,  have  traced  out  all  jumpers  and  proved  the  con- 
tinuity of  their  veins. 

At  the  time  above  mentioned  no  ore  was  being  raised,  as  the  company 
bad  a  large  amount  above  ground,  (enough,  it  was  said,  to  keep  a  20- 
stamp  mill  in  operation  for  a  year,)  and  their  mill  was  not  yet  complete. 

Since  that  time  the  Eureka  Mill  at  Homansville  has  been  completed 
and  put  in  operation,  and  also  the  Wyoming  Mill,  at  the  same  place. 

The  Eureka  Mill,  at  Homansville,  belonging  to  the  Eureka  Silver- 
Mining  Company,  of  Utah,  is  located  in  Tintic  district.  This  is  a  mill 
of  the  California  pattern,  but  the  machinery  was  all  built  at  the  Council 
Blufi's  Iron-Works,  Iowa,  and  the  complete  mill  was  erected  by  their 
agents,  Messrs.  Hendrie  Brothers,  of  Salt  Lake  City.  There  are  twelve 
revolving  stamps,  which  have  an  improvement,  not  before  introduced  on 
the  Pacific  coast,  of  a  cast-iron  guide  for  each  stem,  on  the  same  prin- 
ciple as  the  stuffing-box  to  a  cylinder,  which  keeps  the  stem  perpendica- 
lar,  prevents  the  wear  of  the  guides,  and  needs  no  renewal.    They  are 
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cUimed  as  a  decided  improvement  on  tbe  nsnal  wooden  guides.  Tbere 
are  also  six  5-foot  Varney  pans,  three  7-foot  settlers,  two  agitators,  all 
with  iron  rims,  and  one  9  by  15  large  Blake  crusher.  These  are  all  run 
by  a  highly  finished  engine  of  18  by  30  cylinder,  having  two  boilers  52 
inchea  in  diameter,  and  16  feet  long,  with  iron  fire-front  This  does 
oot  support  the  boilers,  which  rest  upon  the  brick  furnace  erected  upon 
a  new  plan,  and  claimed  to  economize  fuel  to  a  great  extent. 

Tbe  water  to  supply  the  mill  is  forced  up  from  a  pond  70  feet  verti- 
cally below,  and  300  feet  distant  from  the  tank,  by  one  of  the  steam- 
pamps  manuflEMitured  by  the  Council  Biufi&s  Iron- Works.  It  supplies 
the  mill  abundantly. 

The  mill  is  adapted  to  wet  crushing,  and  has  a  capacity  of  25  to  35 
tons  per  day,  according  to  the  nature  of  the  ore  worked.  There  is  more 
machinery  in  this  than  in  the  Wyoming  Mill,  but  it  works  smoothly, 
and  does  credit  to  the  builders.    The  cost  of  the  mill  was  $45,000. 

The  Wyoming  Mill,  belonging  to  the  Wyoming  Mining  Company,  of 
Cincinnati,  Ohio,  is  also  located  in  Tintic  district.  It  contains  ten  re- 
Tolving  stamps,  four  4-foOt  combination  pans,  (Wheeler  &  Varney  pat- 
tern,) two  7-foot  settlers,  and  one  cleaning-up  pan.  The  engine  cylin- 
der is  14  by  32  inches,  the  boiler  (tubular)  50  inches  in  diameter  and  14 
feet  long.  The  speed  of  stamps  is  82  drops ;  of  pans,  60  revolutions ; 
and  of  settlers,  11  revolutions  per  minute.  There  is  an  8  by  15  Blake 
enisher. 

This  is  a  dry-crushing  mill ;  capacity,  10  tons  per  day.  There  is  also 
attached  to  the  mill  a  Stetefeldt  furnace,  with  a  capacity  of  30  tons  per 
day.  The  machinery  was  made  at  the  Marysville  foundery,  California, 
and  the  mill  was  erected  under  the  superintendence  of  D.  J.  Bell,  of 
California.  This  is  a  good  mill,  and  has  cost  $85,000  including  the 
approaches  to  the  mill,  &c. 

There  are  a  number  of  other  districts  south  of  those  already  men- 
tioned, such  as  Ohio  or  Sevier^  Lincoln^  Star,  and  Beaver  Lake^  none  of 
which  has  so  far  contributed  greatly  to  the  product  of  the  IJerritory 
Granite  district,  sixty  miles  west  of  Ophir  district,  and  Mineral  Point 
district,  sixteen  miles  from  Bingham  City,  are  also  new  districts.  The 
latter  is  reported  to  contain  very  valuable  deposits  of  iron-ore.. 

luLucien  district  the  Tecoma  mine  and  several  other  claims  are 
reported  to  have  lately  been  sold  to  an  English  conspany. 
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List  of  8melti$uf'fiimaoe»  and  amdlgamatum'works  in  UtdlL 


Kama. 


TVarm  Springs  Smelting- Works,  Salt  Lake  City 

Ba^i*  State  Works,  on  State  road 

Wahsatch  Smelting- Works,  on  Vtab  Soathem  Sailroad 

Robbins's  Smelting- Works,  on  State  road 

Satnrn  Smelting- Works.  Sandy  Station 

Flagstaff  Smelting-Works,  month  of  Little  Cottonwood 

Davenport  Smelting- Works,  (in  course  of  constmction) 

Wellington  Smelting- Worka,  in  Little  Cottonwood 

Monitor  Smelting- Woilu,  mouth  of  Little  Cottonwood 

Utah  Company's^melting* Works,  Bingham  CafSon ■ 

Winamnck  Smelting- Works,  Bingham  Cafion 

Sultana  Smelting- Works,  American  Fork.., 

Utah  Smelting  and  Milling  Company's  Works,  HomansTille 

Tintic  Smelting  Company^  Works,  JDiamond  City '. 

Waterman  Smelting- Works,  Stockton 

Ophir  Upper  Smeltuig- Works,  East  Cafion 

Opbir  Smelting- Works 

Utah  Mining  and  Smelting  Company's  Works,  Saat  Cafion 

B.  S.  Jacobs  &  Co.'s  Works.  Stockton 

Gilbertson  &  Barry's,  Deep  Creek 

Kegister  SmeltingCompany,  Ogden 

Alger  Bcdnction-Works 

Pioneer  Mill,  East  Cafion 

Enreka  Mining  Company's  mill,  Tintio 

Wyoming  Mining  Conniany's  mill,  Tintio 

Camp  Floyd  Silver  Mfulng  Company's  mill,  Camp  Floyd 

Brevoort  Mill,  East  Cafion,  (steam-atamp) 

Chicago  Company's  mill,  Ohio  district,  on  Sevier  River,  (steam-battery) . 


Total. 
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Wdhsatch  Smelting-Warks. — In  regard  to  the  Wahsatch  SmeltiDg- 
Works,  seven  miles  sonth  of  Salt  Lake  City,  which  have  been  erected 
daring  the  fore  part  of  1872, 1  have  the  following  details^  famished  by 
Alfred  Wartenweiler,  esq.,  the  metallargist  of  the  establishment: 

The  works,  as  first  constracted,  contained  only  a  Flintshire  reverber- 
atory  and  a  small  slag-hearth.  Since  Mr.  Wartenweiler  took  charge, 
the  old  English  process  has  been  thrown  overboard  as  ansaited  to  the 
ores  and  not  economical.  A  shaft-farnace,  which  has  so  far  given  ex- 
cellent satisfaction,  has  been  built  and  pat  in  operation.  Its  dimen- 
sions are  abont  as  follows:  Section  at  the  tayeres,  2  feet  6  incbes 
by  3  feet.  From  here  upward  the  two  side* walls  start  oatward,  so  that 
at  the  charge-door  the  section  is  4  feet  2  inches  by  3  feet,  the  front  and 
back  walls  being  perpendicular.  Height  from  the  tuyeres  to  the  charge- 
door,  7  fecft  4  inches.  There  are  three  wroaght-iron  water-tuyeres  with 
2^-inch  nozzles.  The  inside  lining  is  Colorado  fire-brick,  and  campaigns 
of  four  weeks'  duration  have  been  made.  Connected  with  the  furnace 
ds  Arent's  automatic  tap,  from  which  the  lead  is  drawn  off  into  a  second 
pot.  This  is  done  because  copper-matte  finds  its  way  into  the  basin  of 
the  automatic  tap — why,  does  it  not  appear  from  Mr.  Wartenweiler's 
letter^-and,  as  this  forms  a  hard  coat  on  top  of  the  lead,  the  latter  can- 
not be  continually  ladled  from  this  basin. 

The  ore,  as  delivered  at  the  works,  is  first  sifted  through  a  coarse 
sieve.  The  part  falling  through  goes  to  the  reverberatory-famace, 
where  it  is  simply  agglomerated,  the  object  being  to  prevent  losses  in 
the  shaft-furnace  from  fine  ore  being  blown  out  of  the  top.  The  coarser 
part,  remaining  on  the  sieve,  goes  directly,  without  a  previous  roasting, 
to  the  shaft-furnace,  the  greater  i)art  of  the  ore  being  in  an  oxidized 
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fomif  and  the  cost  of  roasting  in  reverberatories  too  high.    Some  sul- 
pbnr  is  at  any  rate  required  to  cause  the  copper  in  the  ores  to  go  into 
a  matte,  which,  although  it  contains  always  considerable  lead,  can  be 
roasted  sufficiently  in  open  heaps. 
Of  the  ores,  which  so  &r  have  come  to  the  works,  those  of  the— 

Pb,  Fe,  O,,        Si  Oa, 

per  cent,    per  cent,    per  ceat. 

Reed  &  Benson,  Big  Cottonwood  Oafion,  con- 
tains   28  22 

WelliDgton,  Little  Cottonwood  Canon^  contains  27        16 

Spanish  Hil),  Bingham  Gafion,  contains 48        31 

Emma,  Little  Cottonwood  Canon,  contains  ...  45 27 

Fuller  and  more  exact  analyses  of  the  ores  Mr.  Wartenweiler  has  not 
been  able  yet  to  make.  He  has  endeavored  to  mix  them  so  as  to  ob- 
tain, without  any  other  addition  than  that  of  old  slags,  a  slag  contain- 
ing 47  per  cent.  Fe  O  and  38  per  cent.  Si  O3.  Assays  of  the  same  show 
3  per  cent,  of  lead  and  1  onnoe  silver  in  the  ton.  In  making  the  above 
mixture  Mr..  Wartenweiler  avoids  the  addition  of  the  costly  iron-ore 
from  Rawlins  as  flux,  and  increases  the  capacity  of  the  furnace  consid- 
erably. Thus  the  furnace  smelts  now  in  twenty-four  hours  20  tons  of 
ore,  while  of  any  of  the  above  siliceous  ores  alone,  for  instance  of  the 
Emma  ore,  not  more  than  10  tons  can  be  smelted  in  twenty-four  hours, 
and  the  Rawlins  iron-ore.  costing  $15  per  ton,  must  be  added  in  large 
qaantitiea.  A  charge  of  300  pounds  requires  30  pounds,  or  10  per  cent,  of 
coke,  which  is  now  (end  of  the  year  1872)  almost  universally  used  in- 
stead of  the  charcoal  used  before.  Smelting  with  coke,  at  $30  per  ton 
laid  down  at  the  works,  is  about  $4  cheaper  per  ton  of  ore  smelted 
than  smelting  with  charcoal  at  30  cents  per  busheL  The  cost  of  slag- 
ging the  fine  ore  in  the  reverberatory  is  about  $4  for  labor  and  fuel, 
(the  latter  being  lignite.)  Smelting  in  the  shaf^fumace  costs  $13  per 
ton  of  ore.  All  the  above  values  are  currency.  The  old  slag-hearth 
was  intended  to  be  used  for  smelting  second-class  copper-ores  ^m  the 
Mammoth  Copperopolis  in  Tintic  A  lot  of  these  at  the  works  assayed 
U  per  ceotk  of  copper  and  11  ounces  of  silver  per  ton. 

GermantaSq^ratingandBefimng  Works, — ^These  works  have  been  lately 
bnilt,  and  are  the  first  of  their  kind  erected  near  the  western  mining  dis- 
tricts. A  dc»scription  of  the  same,-  by  Mr.  Bentham  Fabian,  appeared  in 
the  Salt  Lake  Xnbune  of  January  4, 1873,  which  1  reproduce  here.  The 
works  wtt«  only  commenced  when  I  visited  Utah  in  the  summer  of  1872, 
bnt  were  finished  soon  enough  to  commence  working  Jn  December. 

The  dljjeet  of  these  works  is  to  eeporate  fiom'  the  impure  lead-boUion  the  precioue 
meUIs  wbich  it  eoatMna,  ae  w^  ae  its  imparities ;  aod  to  effect  this  ou  the  spot  where 
the  bgllioo  is  pvodoeed,  and  thus  save  the  expense  of  sbipping  worthless  matter  at 
great  cost  to  points  far  distant. 

Tbe  works  are  sitoated  on  the  west  side  of  the  Utah  Soathem  Bailroad,  about  eight 
miles  fimn  Salt  Lake  City.  The  buildings  are  extensiTe,  substantial,  and  arranged 
with  a  Tisw  to  eeooomy  of  lirfMir  and  eonvenience  in  manipulation.  They  eonsist  of 
the  main  building  or  fnmaeo-housey  refining-boose,  assay-office,  engine-house,  and  all 
peccmary  offieea  and  out-booses,  together  with  manager's  and  superintemfSot's  dweU- 
iag&  In  tbe  fiunaee-buUding  are  fiv^  large  east-iron  pots,  set  in  substantial  brick- 
work, each  one  over  its  Aimaee  or  fire-plaoe,  two  reTerbmtoiy  softeoing-fumaees,  two 
cslctaen,  and  two  flowing-fomaeea.  Connected  with  tbis  building  is  the  engine-house, 
coDtaantng  a  fine  45-hom-power  engine  and  a  SS-horM-power  boiler.  A  liUle  to  tbe 
north  of  &is  ia  an  indinea  abaA-f uniaoe,  while  to  the  west  of  the  works,  at  a  distance 
of  a  few  rods,  is  a  substantial  brick-stack,  which  is  connected  with  the  furnaces  by 
neans  of  undetgrsand  flaes  of  sHoog  masoorr.  A  sido4iaek  ia  laid  fimn  the  main 
Rulroad  tnck  to  the  worfc%  by  neaiM  of  which  aU  tbe  natariala  employed  aro  brought 
to  their  usapeotivo  dnstinations  without  tEaaashipment, 
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* 

The  process  wbich  is  used  for  separating  the  lead  aod  silrer  is  that  known  as  Flach's 
process,  with  some  additions  and  improvements  made  by  Mr.  Sieger,  the  superintend- 
ent of  the  establishment. 

The  following  description  will  ffive  some  idea  of  the  tnoduB  operamdi: 

Aboat  23  or  ^^t^ins  of  base  builion,  as  received  from  the  different  smelting- works, 
are  pat  into  one  of  the  largest  of  the  pots,  which  are  five  in  number,  two  of  them  hav 
ing  a  capacity  of  25  tons  each,  the  other  three  being  smaller;  the  whole  nnmber  being 
set  in  the  form  of  a  wedge,  the  two  largest  forming  the  broad  part,  while  the  smallest 
pot  forms  the  point.  A  sharp  heat  is  kept  up  until  the  impiire  lead  is  thoronghly 
melted,  and  snfflciently  hot  to  melt  the  zinc  (which  is  the  medium  of  separation)  im- 
mediately on  its  addition,  or  at  a  temperature  of  about  411°  Celsius,  the  melting-point 
of  zinc.  Zinc  is  employed  for  the  separation  of  gold,  silver,  and  copper  from  lead«- 
owing  to  its  possessing  agreater  chemical  affinity  for  these  metals  than  that  of  lead.  The 
zinc  employed  at  this  establishment  is  of  two  kinds,  viz:  commercial  or  good  zinc,  and 
dross  zinc,  (a  refuse  matter  from  galvanic  batteries,)  which  contains  about  30  per  cent, 
of  iron.  The  former  is  obtained  from  Illinois,  at  a  cost  of  9  cents  per  pound,  and  the 
kttter  from  New  York,  at  a  cost  of  5  cents  per  pound.  When  the  base  bullion  is  tolei^ 
ably  free  from  imparities  and  contains  from  150  to  200  ounces  of  silver  per  ton,  2^  to 
2f  per  cent,  of  zinc,  or  3  to  3^  per  cent,  of  dross  zinc  suffices  for  its  complete  desUveri- 
zation. 

As  soon  as  the  metal  has  attained  the  requisite  heat,  from  |  to  1  per  cent,  of  zinc,  or 
from  f  to  li  per  cent,  of  zinc-dross  is  added  to  the  molten  mass,  which  is  well  stirred 
by  two  men  for  half  an  hour,  and  then  allowed  to  remain  still  for  three  hours.  Imme- 
diately after  stirring,  the  fire  is  withdra^'u  from  under  the  pot,  and  the  metal  allowed 
to  cool  to  a  dull  red  heat.  The  zinc  being  thoroughly  mixed  with  the  lead,  takes  up 
the  gold  and  copper,  with  the  greater  portion  of  the  silver,  and  rises  to  the  suriace, 
forming  a  scum  or  cake,  which  gradually  covers  the  whole  of  the  lead. 

The  object  of  adding  a  portion  and  not  the  whole  of  the  zinc  at  one  time,  is  to  avoid 
■  the  caking  of  the  zinc  on  the  surface  of  the  metallic  bath,  whereby  it  would  not  be  in 

a  state  of  division  sufficiently  fine  to  mix  thoronghly  with  the  lead. 

At  the  expiration  of  three  hours  this  scum  is  skimmed  off  and  transferred  to  the  pot 

next  in  advance.    The  vhole  operation,  from  the  commencement  to  this  pointy  occnpiea 

about  four  hours,  but  varies  with  the  amount  of  the  impurities  in  the  lead.    A  second 

addition  of  zinc  is  now  made,  in  the  proportion  of  i  to  f  per  cent,  of  zinc,  or  1  to  1^ 

-*  per  cent,  of  zinc-dross. 

^  The  dross  or  scum  in  the  second  or  advanced  jiot,  after  being  melted,  stirred,  and  al- 

'  lowed  to  cool,  is  skimmed,  and  the  skimmings  are  transferred  to  the  third  or  end  pot 

^  of  the  series,  the  alloyed  lead  and  zinc  containing  a  little  silver  which  has  separated 

from  the  dross  being  moved  back  to  No.  1.  This  is  effected  by  means  of  an  iron-gntter 
leading  from  the  rim  of  one  pot  to  that  of  the  other,  into  which  the  lead  is  ladled.  A 
similar  process  is  then  performed  with  pot  No.  3,  the  dross  being  skimmed  off  and 
transferred  to  a  receptacle  called  the  **  safo,"  and  the  separated  alloy  of  lead  and  zinc 
carried  back.  The  remainder  of  the  zinc  havin^^  been  added  to  pot  No.  1,  it  is  again 
stirred  and  skimmed,  the  skitnmings  being  put  aside  for  a  farther  operation. 

The  lead  remaining  in  pot  No.  1  is  noTy  practically  free  fh>m  gold,  silver,  and  cop- 
per, but  is  rendered  a  little  hard  by  a  portion  of  the  zinc  remaining  in  it,  together  with 
a  little  antimony,  of  which,  if  there  is  much  in  tHe  base  bullion,  a  small  percentage 
remains. 

At  the  bottom  of  the  large  pot  is  a  pipe  connected  with  an  iron  gutter  leading  te  th« 
hearth  of  a  reverberatory  soltening-fomace,  which  is  placed  at  a  Tower  level  than  that 
of  the  pots,  to  avoid  the  necessity  of  moving  the  lead  oy  hand. 

These  furnaces,  of  which  there  are  t^ro,  one  for  each  large  pot,  are  15  feet  6  inches 
long  and  9  feet  4  inches  wide,  internal  dimensions,  with  a  hearth  or  bed  of  snfllcient 
depth  to  contain  the  contents  of  the  large  pot.  The  bed  of  this  furnace  is  oompoeed  of 
a  large  iron  pan  cast  in  three  pieces,  and  having  the  bottom  flat  and  gradually  curving 
to  meet  the  upright  sides  and  ends.  This  is  covered  with  fire-clay,  and  above  ^e  clay 
with  fire-brick  set  on  end.  When  well  pot  together  these  parts  will  last  for  years. 
The  furnace  has  only  one  fire-grate,  placed  at  the  end.  These  fomaces  are  built  upon 
arches,  which  serve  to  keep  the  bottom  cool,  and  in  order  to  more  easily  remove  any 
lead  which  through  bad  setting  may  trickle  through.  The  furnace  having  been  raised 
to  the  requisite  temperature,  the  lead-pot  is  tapped,  and  the  metal  allowed  to  flow  into 
the  furnace.  The  heat  is  then  kept  np,  and  a  portion  of  the  zinc  and  antimony  is  oxy- 
dized  and  escapes  in  the  form  of  fume,  while  the  remainder  forms  a  scum  which  rises 
to  the  surface  and  covers  the  bath  of  lead.  The  lead  is  well  rabbled  frxim  time  to 
time  with  iron  rakes,  in  order  to  expose  afresh  surface  to  the  air,  and  this  is  continued 
until  the  ledd  shows,  by  samples  taken  frt>m  the  furnace,  that  it  is  pure  and  ready  for 
tapping. 

At  a  distance  of  a  few  feet  from  the  end  of  the  furnace  is  another  pot,  called  the 
market-pot,  the  level  of  its  rim  being  a  little  below  that  of  the  hearth  of  the  fumaoe, 
and  into  this  the  lead,  after  being  skimmed,  is  allowed  to  flow  through  an  iron  gutter. 
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The  molds,  whicb  are  on  wheels,  having  been  nm  under  this  pot/the  lead  is  admit- 
ted into  them  by  means  of  a  tap. 

These  bars  of  lead  are  made  to  weigh  abont  140  ponnds  each ;  and^  when  cool,  are 
taken  out  and  ready  for  shipment.  They  are  now  wheeled  u^  an  inclme,  but  it  is  in- 
tended in  have  a  raised  tramway  over  the  tapp ins-place,  on  to  which  small  wagons 
containing  the  bars  will  be  hoisted,  and  run  directlv  to  the  side-track.  This  lead  is 
now  pure,  containing,  on  an  average,  not  more  than  half  a  hnndrcd-weight  of  silver  to 
the  ton,  and  being  free  from  gold,  copper,  and  all  imparities,  and  fit  for  any  of  the  pur- 
poses to  which  lead  is  applied,  either  for  making  white  or  red  lead,  sheet,  or  pipe. 

The  loss  in  this  famace  is  very  trifling,  not  amonnting  to  more  than. one-half  per  cent., 
because  the  molten  lead  is  almost  continually  covered  with  the  crust  of  einc,  &e. . 

The  whole  operation,  from  the  loading  of  the  first  pot  to  the  tapping  of  the  market- 
lead,  occupies  twenty-four  hours,  and  at  the  present  time  the  capacity  of  these  works  is 
40  tons  per  day.  So  that  each  twenty-four  hours  about  90  per  cent,  of  the  bullion  ope- 
rated upon  is  returned  as  pure  marketable  lead. 

The  dross  obtained  from  the  last  skimming  of  No.  1  pot  is  transferred  to  a  fiat-bedded 
calcining  or  roasting  furnace,  of  which  there  are  two  in  the  main  building,  one  for 
treating  the  pot-skimmings,  the  other  for  the  skimmings  from  thereverberatory  furnace. 
It  is  here  thoroughly  roasted  at  a  temperature  insufficient  to  soften  it  so  as  to  get  rid 
of  any  remaining  zinc  or  antimony,  and,  when  sofflciontly  roasted,  it  is  put  in  the  flow- 
ing-furnace, where  the  lead  is  separated  from  the  iron  and  other  matters  which  form 
a  slag  which  is  worthless.  The  lead  is  tapped  and  returned  to  No.  1  pot,  with  a  fresh 
charge  of  bullion,  when  the  same  routine  is  again  gone  through.  The  flowing-furnace 
18  very  similar. to  the  reverberatory  softening-furnace,  diflfering  only  in  the  form  and 
material  of  the  furnace-bed.  The  calciners,  before  mentioned,  have  each  two  grates, 
irith  a  flue  rising  from  the  center  of  the  famace.  The  object  of  the  two  grates  is  to 
obtain  a  high  degree  of  heat,  when  necessary  for  the  roasting  of  refractory  or  very  im- 
pure skimmings. 

The  eaine  process  is  gone  through  with  the  skimmings  from  the  softening-furnace. 
The  next  point  is  the  treatment  of  the  rich  alloy  from  pot  No.  3,  which  was  placed  in 
the  "  safe.''    This  is  taken  to  the  shafb-fnrnace  before  mentioned. 

This  is  an  inclined  shaft-furnace,  with  the  back  slopping  toward  the  front ;  at  a 
little  distance  above  the  tuyeres  the  front  recedes  more  abruptly  from  the  back.  The 
internal  dimensions  are,  from  breast  to  back,  2  feet  7  inches,  and  from  side  to  side  2  feet 
6  inches.  It  has  three  tuyeres,  having  a  dtameter  of  only  1^-  inches,  and  a  pressure  of 
blast  ^Qoal  to  about  24  inches  of  water,  or  about  one  {>ound  upon  the  square  inch  is 
ased.  This  blaat  is  produced  by  a  blowing-cylinder,  24  inches  in  diameter,  and  having 
a  24-inch  stroke.  Tne  blast  passes  into  a  chest  or  reservoir,  and  is  thence  conducted 
bypipes to  the  furnace. 

The  foal  used  is  coke,  (that  in  all  the  other  furnaces,  with  the  exception  of  theoruci- 
ble-fumace,  being  Vanayke  coal,)  which  is  obtained  from  Pittsburgh,  and  costs,  deliv- 
ered at  the  works,  about  t^  p^i*  ton. 

The  flaxes  used  aie  hematite  iron-ore,  which  is  obtained  from  Rawlins,  and  costs 
about  $15  per  ton,  delivered,  and  a  little  lead-slag,  of  which  plenty  can  be  had  in  the 
aeighborbood.  The  charge  is  composed  as  follows :  Rich  alloy,  250  pounds ;  iron-ore, 
180  pounds ;  coke,  55  pounds ;  and  a  little  lead-slag.  After  a  good  heat  has  been  raised 
in  the  furnace  the  charging  is  commenced ;  the  coke  is  first  thrown  in  and  spread 
eTenly  over  the  surface.  The  rich  alloy  is  then  charged,  being  all  fed  against  the  front 
of  the  fbraace ;  the  iron-ore  and  lead-slag  are  then  thrown  in ,  mixed  together,  and  spread 
evenly  over  the  furnace.  Three  of  these  charges  are  worked  in  one  hour,  so  that  about 
16,000  pounds  of  alloy  are  passed  through  this  furnace  in  twenty-four  hours.  The 
beat  is  maintained  so  low  that  the  furnace  at  the  feed-door  is  perfectly  black  and  quite 
cool ;  the  only  flame  visible  being  a  small  reducing  flame  running  up  the  inside  of  the 
frost  of  the  furnace.  Owing  to  the  peculiar  construction  of  the  furnace,  the  charge 
gradually  sinks  and  meets  the  sudden  incline,  whence  the  alloy  passes  down  to  the 
zone  of  foaion,  in  the  center  of  the  furnace,  without  touching  the  walls,  and  is  not  melted 
until  when  within  a  few  inches  of  the  tuyeres.  By  this  process  the  copper  is  obtained 
as  matter,  and  the  gold,  silver,  and  lead  in  the  form  of  a  highly  enriched  lead.  This 
rich  alloy  is  tapped  off  about  once  in  every  hour  and  a  quarter,  and  the  slag  abont 
every  five  minutes.  This  slag  is  received  in  cast-iron  pots,  where  it  is  allowed  to  solid- 
ify before  being  turned  out.  The  slai;^  is  almost  entirely  free  from  lead,  and  contains 
only  a  trace  of  silver,  so  that  practically  it  may  be  considered  clean.  The  bars  of 
silver  are  now  taken  to  the  cupelling  furnace.  This  is  in  appearance  not  unlike  a 
very  short  reverberatory  furnace  with  a  very  large  grate ;  but  in  place  of  the  usual 
bed  are  a  couple  of  bars,  on  which  is  supported  the  cupel,  or,  as  it  is  usually  called, 
the'^tert." 

The  test  consists  of  an  elliptical  frame  of  wrought  iron,  filled  in  with  bone-ash  well 
beaten,  and  hollowed  out  to  the  requisite  shape  by  means  of  special  tools  for  that  pur- 
pose. At  the  back  of  the  furnace  are  two  holes,  one  where  the  blast-pipe  enters  and 
the  other  for  introducing  the  rich  bars  into  the  test.    The  test,  which  is  placed  with 
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ite  long  axis  towa'rds  the  blast,  is  left  a  little  thicker  at  the  opposite  end  where  the 
litharge  flows  over.  When  the  test  has  been  raised  to  a  good  heat,  a  sufficient  quan- 
'  tity  of  the  rich  lead  is  introdaced,  and  the  whole  speedily  melts,  and  the  blast  is  now 
turned  on.  The  oxygen  of  the  air  oxidizes  the*  lead  into  litharge,  and  this  takes  np 
all  foreign  metals.  A  portion  of  the  litharge  is  absorbed  by  the  test,  but  much  the 
larger  quantity  flows  over  the  end  of  the  test  furthest  from  the  blasv,  and  is  received 
in  iron  pots  mounted  on  wheels,  which  are  moved  as  fast  as  filled.  The  rich  lead 
is  continually  added  until  all  has  been  oxidized,  and  the  silver  is  now  pure,  contain- 
ing only  the  gold  in  the  bullion.  If,  however,  there  should  happen  to  have  been  more 
copper  iu  theennqhed  alloy  than  could  be  carried  off  by  the  leaa contained  in  it,  (which 
is  shown  by  the  appearance  of  greenish  spots  floating  on  the  silver,)  this  can  be  easily 
removed  by  the  addition  of  a  little  more  pure  lead  to  the  test. 

Immediately  on  the  termination  of  the  cupellation  a  very  beautiful  phenomenon  is 
seen,  which  is  termed  the  ''  brightening."  Just  as  the  last  trace  of  lead  clears  from 
the  silver  a  peculiar  bright  and  vivid  flash  seems  to  cover  the  whole  bath  of  metallic 
silver,  and  for  an  instant  every  brick  in  the  arch  of  the  furnace  is  reflected  as  plaioly 
as  in  a  mirror. 

A  series  of  ingot-molds,  set  in  a  frame,  are  then  run  under  the  test,  and  through  a 
hole  bored  in  the  bottom  of  the  test  all  tne  silver  runs  into  the  molds. 

These  ingots  are  now  taken  to  the  crucible-house,  and  about  35  pounds  put  into  a 
plumbago  crucible  and  melted.  A  little  charcoal  is  thrown  into  the  crucible,  and  the 
whole  stirred  with  a  stick.  After,  skimming  off  the  coal  and  any  little  slag  which  may 
have  formed,  the  metal  is  poured  into  ingot-molds  of  the  requisite  size,  and  the  silver, 
which  is  now  fine,  is,  after  ^issay,  stamped  with  its  de^ee  of  fineness. 

This  finishes  the  whole  operation,  as  the  gold  and  silver  are  not  separated  at  these 
works. 

Owing  to  the  fact  that  all  these  operations  are  not  proceeding  at  one  and  the  same 
'time,  the  number  of  men  employed  is  comparatively  small  (being  only  thirty-five) 
when  the  large  amount  of  work  done  comes  to  be  considered. 
*  .  These  works  have  been  erected,  not  only  with  a  view  to  convenience,  but  also  to 

economy,  the  w*hole  establishment,  together  with  the  purchase  of  the  land,  (twenty- 
firve  acres,)  having  cost  not  more  than  |58/)00.  '  It  may  be  remarked  here  that  the  total 
loss  of  lead  in  all  these  operations  does  not  amount  to  more  than  2i  per  cent. 

Our  thanks  are  due  to  Mr.  Sieger,  the  able  and  efficient  superintendent  of  the  works, 

and  also  to  Mr.  Billing,  the  manager,  for  affording  us  every  facility  in  their  power  to 

^  enable  us  to  make  a  thorough  investigation,  and  ^so  giving  us  all  the  mformatiou  we 

could  desire  to  give  a  descnption  commensurate  with  the  importance  of  this  new  and 

inestimable  enterprise. 


I  have  inserted  the  foregoing  article  on  the  Germania  works,  as  pub- 
lished in  the  Salt  Lake  Tribune.  But  I  wish  to  add  that  the  state- 
ments in  the  article,  in  regard  to  losses  during  the  various  manipula- 
tions, ought  to  be  received  with  caution.  The  statement  that  in  smelt- 
ing the  lead-zinc-silver  alloy  in  the  shaft-furnace,  the  copper  which 
may  be  present  is  obtained  in  the  shape  of  matte,  is  manifestly  incor- 
rect. There  appears  no  sulphur  in  the  charge,  (unless  it  be  assumed  that 
there  is  sufficient  for  the  purpose  in  the  coke,)  and  the  copper  will 
therefore  undoubtedly  be  found  in  the  rich  lead.  Besides,  there  never 
could  be  a  copper-matte  formed  in  the  shaft-furnace  without  taking  up 
considerable  lead  and  silver,  which  would  be  altogether  undesirable. 


CHAPTER    VII. 


COLOBADO. 

« 

By  the  coartesy  of  Hon.  Ocorge  M.  McCook,  governor  ot  t1^^ 
tory,  who  has  placed  at  my  disjiosal  the  report  of  ihe>  terrltori^ 
eirs ;  hy  t^e  active  co-operation  of  these  gentlemen  themBelve^^ 
Tiew  of  this  use  to  be  made  of  their  reports,  exerted  themselv^^ 
once  thorough  and  trustworthy  discussions  of  the  miningiu ^^  ^ 
their  r^pective  districts  5  by  the  earnest  and  judicious   assi^^? 
Mr.  J.  p.  L.  Scbirmer,  superintendent  of  tbe  Denver  \>rancii   «3C»^ 
J.  H.  Jones,  agent  of  Welle,  Fargo  &   Co,   at  Denver,  and  ot^ 
zens ;  and  finally,  by  the  observations  wbicb   my  deputy,  MLr- 
and  inyself  were  enabled  to  make  during  a  somewliat  extendedL 
^P*^  ^ur  in  the  Territory,  I  am  enabled  to  present  a  very  in^^ 
*"ito:      account  of  the  condition  and  progress  o*  mining  in  Ool 
^®.  following  comparative  statement  for   tbe  years   1870,  j 
1872  is  compiled  from  the  careful  estimates  made  for  me  eacli      -^^ 
Jiessrs.  Scbirmer  and  Jones,  whose  opportunities  and  qualiflti^^*:^ 
pbtaimng  accurate  results  are  unsurpassed.      I  give  tbe  items  i^^ 
instead  of  comparing  the  totals  only,  tbat  it  naay  be  clearly 
the  different  elements  of  the  total  bave  varied  2 
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Gold  and  ailyer,  coin  value. 


1870. 


£zpre88  Rfaipmento ^  .1  ^,160,000 

Jy  pnvate  handii  from  Denver,  estimated -  - 1  120, 000 

Mitte '                                    I  884,000 

Oreahipped I  286,000 

Sootbem  jninee,  eetimated'HII '1131111  • 1  100^000 

Northern  mines,  estimated - I  50,000 

Used  by  manafactarerB,  estimated I  75,000 

Total 1  3,675,000 


Aecjording  to  this  exhibit   the   product  of  the  Territcv 
awnt  the  same  as  for  1871,  the  great  falling  off'  iu  exoiv^V  ^ 

due  to  the  depression  of  the  indoatry  of  Gilpm  CJouutv   r^k.  ^^ 
balanced  by  the  increase  in  the  production  of  matte  aiVi  ^T    4-^*^ 
<iae  to  the  increased  prosperity  of  Olear  Creek  Cou^t v  ^    k/  S    *  ^ . 
^  The  distribution  of  the  prod  net  for  1872  among  ^^l^      ^  ^  / 1  •    *  1^ 
ties  and  districts  is  partly    shown    l>y  the  detaiW\  ^  v^,^ 
^<>^.   Bat  the  total  obtained    l>y  adding  all  th^^  ^^^Vk  ^^^ 
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4.  ^  ;'^"^. 
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^ould  fall  far  short  of  that  ahove  &iven.    It  i^  v^,^>M|^.{  ^*%  ,        1 
exclusively  the  method  of  calealatiing  the  ^uIU^7*Vh v^.,    ^., , 
<laction  or  at  the  points  of  shipm^n^      In  tU^       *  ^V   ,  ^  ^*  .» .   • 
turns  and  estimates  are   hased    on   J^°i®,o"*?y*Hti^>'  v    ^'    .  " 
^fttal  and  ores.    The  item  of  ♦1,010,498,  eUy;2!^Uv,    *^'n     ' 
J^lly  the  reported  parcfaases    of  t>Ue  Bo^t^^^-^V    ^4.    ""  ^ 
^»npany  at  Black  Hawk,  at    time    presum^a^l         w    ^.        -■ 
»ot  the  price  paid  for  them.     Xl»o  ao  vestal 


^/-. 
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Silpin  ConntT 

Clear  Creek  County.. 

Park  County 

Boulder  Coanty 


Total  .. 


(4i9.8r>a  ■ 

*K.tl4* 

iie.uc'u 


1,019,41 


The  actnal  shipment  of  matte  frcita  these  works  during  the  year  was 
considerably  less,  (probably  uot  iu  excess  of  4800,000,)  and  the  differ-  , 
ence  represents  the  increase  iu  the  reserves  of  ore  in  their  yard  and 
roasting-heaps  at  the  end  of  the  year. 

The  following  Bammary,  classed  as  to  connties,  was  pnblislied  in  Jan-  ! 
uary,  in  the  Mining  Review,  of  Georgetown,  Colorado :  ! 

Clear  Creek Jl,503.391 

Gilpin I,3e9,2e9  , 

Boulder SW.Mfi  : 

Park *. 239.00(1 

Lake 133,00(i  , 

Summit - 125,  Oi*  , 

All  other  eonrces — SO.OOO 


Totri.. 


That  this  estimate  is  too  low  can  be  easily  demoDslra#ed  by  an  analy- 
sis of  some  of  its  items.  The  amonnts  of  ores  shipped  or  sold  to  the 
Black  Hawk  works  are  the  same  as  in  my  statement :  bnt  the  aggre- 
gate of  btillion  estimated  is  below  that  of  the  actnal  shipments  of  bnl- 
lion  reported  to  me  on  the  anthority  of  Mr.  Jones,  agent  of  Wells, 
Fargo  &  Co.  at  Denver.  Kelying  upon  the  accuracy  of  his  report,  and 
also  the  judiciousness  of  his  estimates  (supported  by  the  opinion  of  Mr. 
Scbirmer,  superiut^'ndeut  of  the  mint)  for  gold  uot  turned  over  to  the 
express  company,  but  either  consumed  in  local  mnnafactures  or  carried 
in  private  hands  ont  of  the  Territorv,  and  shipped,  if  at  all,  from 
points  beyond  its  boundary,  1  present  tue  following  comparisons  of  the 
bullion-product  iu  gold  and  silver,  oreq  and  fomaceprodacta  not  reck- 
oned: 


THE   UDilNa  REVIEW. 

Clear  Creek $213,187 

Gilpin 959,439 

Boulder 271,540 

Summit 120,000 

Like 133,000 

Purk 30,000 


UESSRS.  JONX8  AND  SCHIRHEB. 


la  private  handa: 
Prom  Denver 

60,000 

Hannfacturera 

Total 

ri5.oofl 

...      2,560,411 

■    Total 1,737,166 

The  difference  of  these  totals,  t823,245,  is  within  $63,000  of  the 
whole  difference  between  the  total  production  of  the  Territory,  as  given 
by  the  Mining  Review,  and  the  production  as  given  by  Messrs.  Jones 
aud  Schirmer. 

Mr.  Valentine,  of  San  Francisco,  general  superintendent  of  Wells, 
Fargo  &  Co.,  published  in  January  n  statement  of  the  precious  metals 
produced  iu  1872  west  of  the  Missouri  River,  iu  which  the  following 
figures  are  given  tbr  Colorado : 

Gold  byexpreM ,. |t,6&T.dn9 

Silver  by  espreea '. 379,  nij 

Ores  and  bnae  bullion ; , ,,. 1,061,0W 

Carried  by  private  bandB None. 


Total 3,001,7Sl 


CONDITION  OF  MININTG  INDUSTRY— COLORADO.  267 

The  too  early  preparation  of  this  statement  perhaps' explains  the  fact 
that  no  single  item  of  it  can  be  made  to  agree  with  later  and  more  ex- 
act information.  It  is  nearly  three-qnarters  of  a  million  below  the  esti- 
mate which  I  have  just  shown  to  be,,  by  at  least  an  equal  amount,  too 
small.  Entertaining,  as  1  do,  a  high  respect  for  Mr.  Valentine's  great 
executive  ability  and  general  intelligence,  I  am  compelled,  neverthe* 
less,  to  dissent  widely  from  his  conclusions  regarding  the  bullion  pro- 
duct in  almost  every  instance,  except  those  of  California  and  Nevada, 
where  I  substantially  agree  with  him. 

Returning,  after  these  explanations,  to  the  comparative  statement  first 
presented,  it  will  be  observed  that,  for  the  first  time  in .  the  history  of 
the  Territory,  Clear  Creek  County  has  surpassed,  in  the  production  of 
the  precious  metals,  its  earlier  settled  and  exploited  neighbor,  Gilpin. 
The  prospects  for  the  future  industry  of  both  are  set  forth  in  the  de- 
tailed reports  which  follow.  I  find  in  the  exhibit  for  the  year  no  cause 
to  retract  the  favorable  opinion  heretofore  expressed  concerning  the  min- 
eral resources  and  the  facilities  for  mining  possessed  by  Colorado.  Of 
the  criticisms  contained  in  former  reports,  particularly  with  reference 
to  the  excessive  and  unjustifiable  projection  of  exploring-tunnels,  it  is 
sufficient  to  remark  that  they  have  been  fully  justified  by  events,  as  is 
now  generally  admitted  by  all  parties.  The  ^Hunnel  clause"  of  the 
present  Unit^  States  mining-law,  framed  in  the  interest  of  such  enter- 
prises, has  produced  much  dissatisfaction  among  prospectors,  and  will 
doubtiess*become  practically  a  dead-letter,  or  be  amended  or  repealed* 

CLEAR  CREEK  COUNTY. 

The  able  report  on  this  county  was  prepared  by  Mr.  Herman  Stoelt- 
ing,  the  territorial  assayer  at  Georgetown,  who  wishes  to  acknowledge 
valuable  assistance  by  Mr.  B.  F.  Napheys.  To  the  same  gentleman  I 
am  indebted  for  a  very  full  account  of  the  mining  operations  in  Sum- 
mit County. 

Oeorgetaten, — Since  the  last  report  a  great  change  has  taken  place  in 
mining  affairs  in  Clear  Creek  County.  The  ^^  tunnel  excitement "  has 
subsided  in  a  certain  degree,  and  the  year  1872  has  witnessed  more  solid 
development  and  material  progress  in  Griffith  and  Argentine  districts 
than  any  other  year  since  their  organization.  The  eager  desire  to  ^^sell 
cot,"  characteristic  perhaps  of  the  early  years  of  almost  all  mining- 
camps,  has  in  a  great  measure  been  abandoned,  and  been  replaced  by 
the  energy  of  actual  work.  New  discoveries  of  veins  of  great  size  and 
richne^  and  the  steady  development  of  a  largely. increased  number  of 
the  older  lodes,  have  had  their  efi'ect  in  increasing  the  ore  and  bullion 
production  of  the  districts  named. 

The  burning  of  the  large  mill  of  the  Stewart  Silver-Reducing  Com- 
pany in  January,  1872,  and  the  extraordinary  severity  of  the  winter, 
had  a  somewhat  depressing  influence  on  ore-production.  After  the 
burning  of  the  mill  none  but  the  higher  grades  of  ore  could  be  disposed 
of,  and  these  only  at  reduced  prices  as  compared  with  rates  previously 
paid.  The  consequence  of  the  lack  of  mill  capacity  for  the  treatment 
of  the  second-class  ores  produced  in  the  district,  is  quite  as  severely  felt 
at  the  close  of  the  year  as  at  the  commencement.  The  new  Stewart 
Mill  is  kept  fully  employed  in  reducing  but  a  portion  of  the  second- 
daas  ores  from  the  Pelican  and  Terrible  lodes.  The  BrUckner  Cylinder 
Mill,  leased  by  Palmer  &  Nichols,  being  run  by  water-power,  has  treated 
but  a  comparatively  small  amount  of  ore,  and  is  in  such  a  bad  state  of 
repair  that  but  httle  can  be  expected  from  it  until  completely  renovated. 
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The  mill  of  Mesars.  Crosby  &  Jiidd  jnst  commeDced  operations  at 
the  close  of  the  year,,  and  is  nndergoing  a  series  of  changes  and  cod- 
seqaeut  delays,  seemingly  inevitable  iu  all  new  mills.  The  one  other 
mill  in  this  section  of  the  county,  that  of  Professor  Dibbin,  in  East 
Argentine,  is  kept  fally  employed  daring  the  season  of  active  operations 
in  treating  the  ores  from  the  mines  in  its  immediate  vicinity.  These, 
and  the  Swansea  Smelting- Works,  (noted  under  the  head  of  Empire^) 
comprise  the  present  reducing  facilities  of  this  part  of  Clear  Creek 
County,  and  are  entirely  inadequate  for  the  treatment  of  the  ores  pro- 
duced. '  It  is  true  that  a  large  amount  of  ore  has  been  shipped  to  Pro- 
fessor Hill's  works  in  Black  Hawk;  but  this  has  been  ore  of  a  grade 
suf&ciently  high  to  stand  the  freight  ($15  to  $20  per  ton). to  that  point, 
or  such  ore  of  lower  grades  as  could  not  be  disposed  of  at  Georgetown 
to  either  ore-buyers  or  metallurgical  works.  These  works,  then,  while 
relieving  somewhat  the  pressure  in  the  ore-market,  have  served  for  the 
disposal  of  certain  grades  of  ore  only,  and  the  many  hundreds  qf  tons 
of  ore,  of  the  value  of  40  to  100  ounces,  now  produced  here,  are  still 
comparatively  valueless.  That  this  condition  of  affairs  operates  to  the 
great  disadvantage  of  the  miner,  cannot  be  doubted,  since  this  low 
grade  of  oi^e  is  now  either  left  in  the  mines  or  else  scattered  through 
the  dumps,  and  too  often  wasted. 

The  true  prosperity  of  this  mining-camp  can  only  be  realized  when 
the  lower  grades  of  ore  are  utilized ;  and  this  will  probably  be  done 
when  Georgetown  has  railroad  communication  with  the  valfey,  which 
will  be  within  from  nine  to  twelve  months. 

Notwithstanding  the  drawbacks  mentioned,  the  progress  of  the  county 
has  been  highly  satisfactory.    The  town  of  Georgetown  has  grown  in 
wealth  and  population ;  and  the  other  mining-camps  in  the  county  have 
\  participated  in  the*  general  prosperity.    The  cost  of  living  has  been 

considerably  reduced,  while  the  price  of  labor  has  reached  a  point 
which,  while  remunerative  to  the  laborer,  still  permits  the  development 
of  the  mines. 

The  Stewart  Mill  was  at  once  rebuilt,  and  recommenced  operations 
in  July.  Several  important  improvements  were  made  in  the  mill,  which 
increaised  both  its  capacity  and  the  thoroughness  of  the  work  done. 
Prominent  among  these  may  be  mentioned  the  employment  of  a  large 
reverberatory  furnace  for  the  preliminary  roasting  of  the  heavy  ores, 
(containing  a  large  percentage  of  zinc-blende,  iron-pyrites,  and  galena,) 
previous  to  their  passage  through  the  Airey  furnace.*  A  system  of 
saving  the  tailings,  after  a  partial  rough  concentration,  has  t>een  adopted; 
and  the  mill  is  now  apparently  giving  full  satisfaction  to  both  its  owners 
and  its  patrons. 

Of  the  older  mines,  the  Terrible,  Brown,  Coin,  Cashier,  Phoenix, 
Dives,  Silver  Plume,  Snow-Drift,  Clift,  Magnet,  Argentine,  Gilpin,  Com- 
pass and  Square,  Equator,  Belmont,  International,  Steven,  and  others 
continue  to  be  workcKl  with  satis&ctory  results.  * 

The  more  recent  discoveries  and  such  of  the  older  ones  as  hare  been 
developed  only  since  last  year,  comprising  the  Violet,  Curry,  Saco,  John 
Bull,  Nirvot,  Hidden  Treasure,  Polar  Star,  G.  Rogers,  Lucky,  Matilda 
Fletcher,  Hopewell,  Pay  Bock,  Pelican,  Eagle  Bii3,  Antelope,  Maine, 
(Cold  Stream,)  Eureka,  Seven-Thirty,  Hercules,  Old  Missouri,  Atlantic, 
Shively,  Killbride,  Brick  Pomeroy,  New  England,  and  many  others  are 
in  active  operation,  and  yielding  large  amounts  of  valuable  ore. 

.  *  The  Stetefeldt  ftimaoe  has  been  introdaoed  in  pltoe  of  the  Airey  since  this  report 
was  written.  I  presume  the  preliminary  roasting  will  no  longer  be  reqaired. — 
S.  W.  A 


J 
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Of  Ae  tnmiels  bot  little  can  be  said.  Work  has  been  carried  on  in 
bat  very  few  of  them,  and  this  without  any  actaal  result,  except,  per- 
haps, Id  the  case  of  the  Marshall  Tannel,  in  which  it  is  reported  that  a 
large  vein  of  fair  ore  has  been  found.  The  short  upper  tunnel  of  the 
Marshall  Company  has  been  producing  ore. 

The  giowiug  promises  and  expectations  of  the  promoters  of  the  enter- 
prise have  not  yet  been  realized,  and  it  is  quite  probable  that  very  manv 
of  the  tjannds,  on  which  considerable  work  has  been  done,  will  never 
resame  operations.  Others,  such  as  the  Marshall  and  Burleigh  Tun- 
Dels,  may  be  pushed  to  completion,  and  be  made,  when  the  lodes,  which 
they  cut,  are  developed  in  depth,  useful  for  drainage,  ventilation,  and 
the  dehvery  of  ore.  ^  But  at  present  the  results  from  prospecting  by 
tannels  are  in  the  highest  degree  unsatisfactory. 

A  large  amount  of  money  has  been  expended  in  the  work  already 
done,  in  addition  to  the  other  large  amount  paid  for  ^^  tunnel-sites,"  on 
which  to  d6  this  expensive  and  unproductive  work.  No  dividends  have 
been  paid,  except,  perhaps,  in  one  or  two  isolated  cases,  in  which  money 
received  firom  sales  of  stock  has  been  used  for  this  purpose. 

On  the  whole,  the  tunnel  excitement  in  Clear  Creek  County  has  been 
productive  of  no  good,  but,  on  the  contrary,  has  been  of  very  considera* 
ble  detriment  to  the  true  interests  of  the  county.  Aside  from  the 
Domerous  cross-cut  tunnels,  generally  of  short  length,  which  have  been 
driven  to  cut  deposits  of  ore  known  to  exist,  there  are  about  twenty 
tonnels  in  the  county  driven  across  the  course  of  known  belts  of  lodes, 
and  it  is  a  reasonable  estimate  to  say  that  nearly  or  quite  10,000  feet  of 
tannels  have  been  driven,  at  an  average  cost  of  about  $30  per  foot.  To 
say  that  this  has  been  an  entirely  useless  expenditure  of  money  would 
be  hanlly  just ;  but  it  was  certainly  a  premature  and  ill  advised  invest- 
ment of  money,  which  was  needed  in  other  and  more  legitimate  mining 
enterprises. 

A  large  proportion  of  these  tunnel  enterprises  had  nothing  but  the 
simple  rig^ht  to  drive  ahead  in  a  certain  given  direction  for  a  certain 
nnmber  of  feet,  and,  necessarily,  had  to  depend  for  hopes  of  profit  either 
on  ore  from  ^*  blind  lodes,"  struck  in  their  course,  or  on  ore  from  lodes 
already  owned  by  other  parties.    In  the  one  case,  the  hope  of  remunera- 
tive results  was  vague,  uncertain,  and,  up  to  the  present  date,  entirely 
and  wholly  illusory ;  in  the  other,  nothing  but  a  species  of  dishonest 
procedure  could  realize  profit,  since,  in  the  event  of  the  striking  of  a 
body  of  rich  ore  at  a  great  depth  from  the  surface  in  a  vein  owned  by 
outside  parties,  much  time  would  necessarily  elapse  liefore  the  continuity 
of  the  vein  from  the  surface  could  be  proved,  during  which  time  the 
parties  driving  the  tunnel  would  be  at  liberty  to  extract  all  the  ore 
within  their  reach  on  either  side  and  below  them.    To  properly  realize 
what  this  would  amount  to,  it  is  only  necessary  to  consider  the  time 
which  would  be  consumed  in  sinking  a  shaft,  say,  500  feet,  a  depth  less 
than  the  average  distance  below  the  suriace  at  which  the  majority  of 
the  speculative  tunnels  would  hope  to  cut  veins  of  known  value  and 
richness.    Only  the  fact  that  none  of  these  tunnels  have  proven  to  be 
the  highly  profitable  ventures  they  were  once  supposed  by  many  to  be, 
has  prevented  the  actual  prosecution  of  these  gtuMi  dishonest  pro- 
grammes. 

The  question  as  to  the  greater  cheapness  of  mining  through  long  and 
deep  cross-cut  tunnels  alone,  it  is,  perhaps,  not  necessary  to  discuss 
here,  as  in  the  event  of  work  being  actively  commenced  ou  any  one  of 
the  lodes  cut  by  any  of  these  tunnels  the  qnestion  would  settle  itself, 
Aod  it  would  at  once  be  foand  just  how  far  mininn^  could  be  earned  on 
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from  below  upward  without  having  commanication  with  the  surface 
other  thau  by  the  tunnel  which  cut  the  vein.  My  opinion  that  such 
tunnels  may  be  a  valuable,  and,  indeed,  a  necessary  auxiliary  to  Shafts, 
is  sufficiently  well  known. 

As  the  character  of  the  ore  found  in  a  mining-district  determines  the 
proper  method  of  its  treatment,  a  glance  at  the  different  combinations 
of  the  various  valuable  metals  found  in  Olear  Greek  County  may  not  be 
uninteresting. 

In  the  eastern  end  of  the  county  the  lodes  were  formerly  worked  for 
the  gold-ores  which  they  contained  at  and  near  the  surface ;  and  the 
deeper  ores  are  still  found  to  contain  varying  amounts  of  gold ;  yet 
now  the  ore  even  of  that  section  of  the  county  may  properly  be  called 
silver-ores,  since  the  larger  part  of  their  value  is  in  silver. 

The  ore  is  generally  a  mixture  of  two  or  more  sulphides,  such  as  iron 
and  copper  pyrites,  ga.lena,  zinc-blende,  gray  copper,  and  occasionally 
the  rarer  true  silver-ores.  Coming  westward,  up  South  Clear  Greek,  a 
number  of  lodes  of  gold-ores,  «.  «.,  auriferous  copper  and  iron  pyrites, 
are  found ;  but  since  only  a  slight  degree  of  development  has  been 
attained  in  them,  and  already  the  presence  of  galena  is  to  be  noted,  the 
belief  is  suggested  that  at  greater  depth  the  gold-contents  of  the  ore 
will  be  replaced  by  an  equivalent  or  greater  silver  value.  The  occur- 
rence in  the  vicinity  of  large  veins  of  argentiferous  galena  strengthens 
this  view.  In  Empire,  however,  the  lodes  are  characteristically  gold- 
bearing  ;  yet  the  circumstance,  that  as  greater  depth  is  attained  the 
silver-contents  of  the  ore  seems  to  be  increasing,  may  not  be  without 
significance. 

In  Griffith  district  the  ore  may  be  described  as  argentiferous  galena 
and  zinc-blende,  occasionally  intermixed  with  iron  and  copper  pyrites, 
and  with  the  silver-ores  proper,  such  as  ruby  and  brittle  silver,  silver 
glance,  &c. 

At  and  near  the  surface  the  ores  are  more  or  less  decomposed ;  but  in 
depth  the  sulphides  are  fonnd  free  from  the  products  of  decomposition. 
As  the  surface-ores  are  small  in  amount  compared  with  the  other  ore 
produced  from  the  mines,  it  is  fair  to  say  that  the  ores  of  the  district 
are  varying  mixtures  of  galena,  zinc-blende,  and  iron  pyrites.  The  other 
minerals  found  with  these,  such  as  gray  copper,  ruby  and  brittle  silver, 
stephanite,  strohmeyerite,  and  argentite,  although  adding  greatly  to  the 
silver-contents  of  the  ores,  are  properly  but  accidental  constitoents. 

The  occurrence  of  a  small  amount  of  gold  in  the  ores  of  some  lodes  of 
Griffith  district  may  be  mentioned  as  a  curiosity  rather  than  as  of  prac- 
tical value,  since  the  amount  of  such  ore  is  insignificant.  Such  of  the 
metallurgical  works  of  the  county  (apart  from  the  two  smelting-works 
at  Swansea  and  Spanish  Bar)  as  treat  the  ores  produced  in  Griffith 
district,  employ  a  chloridizing  roasting,  followed  by  amalgamation  in 
barrels  oriron  pans.  The  reverberatory  furnaces  employed  for  the  roast- 
ing of  the  ores  in  the  earlier  years  of  this  mining-district,  have  given 
place  to  the  more  improved  and  economical  appliances  of  modem  times, 
prominent  among  which  are  the  Stetefeldt  furnace  and  the  BrUckner 
revolving-cylinder,  the  former  being  in  use  at  the  Stewart  Mill,  and  the 
latter  at  the  Germania  Beduction-Works,  and  at  Professor  Dibbin's  mill 
in  East  Argentine. 

Of  the  adaptability  of  the  Stetefeldt  furnace  for  the  treatment  of  the 
heavy  ores  of  Clear  Creek  County,  nothing  can  yet  be  said,  as  the 
changing  of  Stewart's  Airey  furnace  into  a  Stetefeldt  furnace  is  just  now 
going  on.  It  is  to  be  hoped,  however,  that  this  furnace  wiU  meet  with 
the  same  degree  of  success  in  treating  the  ores  of  this  county  as  it  has 
achieved  at  other  points  where  it  is  employed. 


Ai,  Due  point  wDere  tue  ore  laiis  corouga  lae  snaii  Bate  la  aaaea,  Deiiig 
fed  by  a  mecbanical  coDtrivance  which  both  crushes  the  .salt  fine  and 
also  regulates  the  amouot  delivered.  The  mill  is  supplied  witb  aball- 
grinder,  vhich  prepares  the  ore  for  the  furnace,  and  amalgamation  is 
effected  in  iron  paus.  The  mill  is  well  arranged  for  economy  of  labor, 
being  bailt  in  terraces,  on  the  npper  one  of  which  the  ore  is  delivered 
bv  wagons, 

Xbe  i>ower  nsed  is  obtained  from  the  west  fork  of  Soath  Clear  Greek, 
»Dd  IB  ample  for  all  the  purposes  of  the  mill.  Concerning  the  metal- 
lurgical efficiency  of  the  system  here  employed  I  prefer  not  to  pronounce 
judgment  at  present, 

Ibe  several  mills  in  the  vicinity  of  Georgetown,  engaged  in  the  treat- 
meat  of  silver  ores,  now  receive  only  the  second  das*  ores,  that  is,  ores 
cont;uDing  less  than  200  ounces  of  silver  and  bat  a  small  percentage  of 
lead.  Tbe  remaining  ores  are  either  sold  to  ore-buyers  in  Georgetown, 
^ho  sbip  them  to  Germxny,  England,  or  the  East,  (Chicago,  Omaha, 
Saiut  Lonts,  New  Tork,  &c.,)  or  are  sold  to  Professor  Hill,  at  Black 
Bawb,  or  to  the  smelting-works  at  Swanaea,  Spanish  Bar,  or  Golden 
City. 

There  are  foar  worhs  here  engaged  in  cmshing  the  ore  and  preparing 
it  for  shipping.  The  ore  is  crushed  and  rolled  safflcientty  fine  to  obtain 
a  good  average  sample.  The  sampling  is  done  either  by  tbe  common 
vay  of  qnartering  down  tho  whole  lot  of  ore  nntil  a  Qaantity  sufficient 
for  a  sample  is  obtained,  or  by  forming  a  ring  of  tbe  ore  instead  of  a 
cone,  and  taking  two  opposite  quarters  of  it,  and  by  repeating  this  opera- 
tion reducing  the  sample  to  the  proper  qnantity.  Still  another  method 
is  in  ose.  "nie  crushed  ore  is  shoveled  over  a  kind  of  scoop,  abont  1^ 
inches  wide  and  12  inches  long,  which  will  catch  a  small  proportion  of 
each  sfaoTeUUL 


272    MINES  AND  MINING  WEST  OP  THE  ROCKY  MOUNTAINS. 

Dr.  J.  O.  Fohle,  engaged  in  crashing  ores,  has  Iteen  ezperimeDtiDg 
with  a  mechanical  sampler  of  his  own  construction.  The  ore  is  elevated 
to  a  hopper,  fi-om  which  it  falls  on  a  sheet^irou  cone  24  inches  in  diame- 
ter and  12  inches  high.  This-  is  provided  with  fonr  slots  cat  in  the 
Bheet-iroD  in  sucli  a  way  that  lines  drawn  from  their  two  corresponding 
Bonrses  will  meet  in  the  head  of  the  cone,  being  abont  I  inch  wide  at  the 
bead  and  6  inches  long.  That  portion  of  the  crushed  ore  which  in  roll- 
ing over  this  cone  will  fall  through  the  slats,  (about  6J  per  cent,  of  the 
trhole  bulk,)  constitutes  the  sample,  which  is  collected  byafbunelauder 
the  cone,  and  is,  if  the  nmouut  should  be  too  large,  subjected  to  ttie 
same  process  again.  The  remainder  of  the  ore  falls  into  a  hopper,  from 
which  it  runs  directly  into  ore-bags.  The  whole  machine  is  cased  in, 
»Dd  the  sample  is  out  of  reach  during  the  process.  The  machine  an- 
jwers  its  purpose  apjMLreDtly  well,  there  being  only  slight  differences 
in  the  assay  of  samples  taken  by  th6  ordinary  way  and  that  of  the 
nachine. 

The  price  paid  daring  the  year  by  ore-bnyere  averages  aboat  as  fol- 

liasaT  ounces  per  ton.  Paid  per  onooe  (cnrrencj.) 

250 e0  80to$0  85 

300'. 90  to        95 

350 95  to    1  00 

400 ♦-        lOOto    105 

600 1  05  to    1  10 

600 1  10  to    1  15 

These  prices  were  paid  for  average  quantities  of  oresj  in  case  much 
ead  was  present,  the  prices  paid  were  better,  averaging  about  5  cents 
ler  ounce  more,  or  $1  for  every  per  cent,  of  lead  above  30  per  cent^  and 
f  the  ores  were  very  zincky,  a  corresponding  dcdnction  was  ma<le.  The 
Hsale  of  deduction  made  by  Professor  Hill  is  as  follows : 


Zino  present. 

DptolOOozB. 

100  to  150 

0£B. 

150  to  200 

OZB. 

900  o»L 
BUd  Dioie. 

!  to  5  percent,  dednct ', 

i  to  10  per  cent,  deduct 

0  to  15  per  cent,  deduct 

5  to  20  per  cent,  deduct 

»  to  25  per  cent,  dednet 

Sto30per  cent,  deduct 

10  to  35  per  cent,  deduct 

Pereent. 

3 

6 

9 
13 
14 
16 
18 

Per  oml. 

f 

13 
14 
16 

fwcent 

3 

4 

6 

8 
10 
13 
14 

PtrtxmL 

8 
.10 
18 

With  an  average  ore  the  difference  between  the  stiver  valae  of  the 
ire  and  the  price  paid  for  it,  according  to  the  above  price-list,  is  as  fol- 
ows: 


)uDcea  per  ton.  DifFeience  per  ton. 

f50 1155  to  *142 

WO 15(fto    141 

too 165to    147 


Oancea  per  ton.  Differ«Doe  per  ton. 

400 $169  to  $149 

600 1G6  to    141 

600 193  to   163 


>eing  a  margin  of  about  from  $145  to  $176  per  ton  in  favor  of  the  ore- 
luyers,  the  cost  of  crushing,  sampling,  assaying,  sacking,  and  shipping 
oKew  York  beingabout$o()to$65  per  ton.    That  this  is  an  exorbitant 
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charge  on  the  miner  of  the  ore  is  very  evident.  The  freight-item  alone 
should  be  sufficient  to  pay  all  costs  of  reduction  in  properly-constructed 
reduction-works  at  home. 

The  mining-industry  of  the  county  demands  the  establishment  of 
thorough  me^llurgical  works,  in  which  nil  the  ores  raised  in  the  county 
could  be  thoroughly  and  economically  treated,  and  in  which  not  alone 
tbe  silver,  but  also  lead  and  other  valuable  metals  could  be  saved. 
Sach  an  establishment  should  be  provided  with  an  ample  amount  of 
capital,  and  be  prepared  to  pay  cash  for  any  and  all  kinds  of  ore  offered. 

Regarding  the  rich  silver-ore  of  the  Georgetown  districts  the  plan  to 
be  pursued  might  be  :  1.  Very  careful  hammer-dressing  of  the  ores  in 
order  to  separate  as  much  as  possible  the  galena  Irom  the  zinc-blende, 
by  which  would  result :  a,  galena-ores,  h,  dressing-ores.  2.  Treatment 
in  complete  dressing  and  concentrating  works,  the  products  of  which 
would  be : 

a.  Smelting-ore : 
oo.  Galena. 

hb.  All  other  products  of  the  dressing-machinery  assaying  over  a 
certain  amount,  say  250  to  300  ounces  per  ton. 
6.  Amalgamating-ores : 

aa.  All  such  products  of  concentration  containing  not  enough  sil- 
ver or  lead  to  be  subjected  to  smelting,  but  consisting  mainly 
of  zinc- blende  and  iron  pyrites. 
hb.  All  "tailings"  and  slimes  too  rich  to  be  thrown  away. 
c.  Tailings  too  poor  to  be  subjected  to  further  treatment. 

The  main  principle  upon  which  such  concentrating-works  should  be 
marjuged  would  be  not  to  subject  any  of  the  finer  products  of  crushing 
to  auy  dressing  whatever,  on  account  of  the  great  loss  of  silver  which 
would  inevitably  result,  owing  to  tbc^  frequently  very  fine  distribution 
of  the  silver-ores  proper  through  the  gangue,  and  their  specific  gravity. 
By  such  a  process  it  would  be  possible  with  little  more  expense  to 
I  save  a  great  proportion  of  the  lead  contained  in  the  second-class  ores, 
now  entirely  wasted,  and  to  have  the  amalgamating  ore  nearly  free  of 
galena,  the  great  obstacle  to  chloridizing  wasting. 

Concerning  the  treatment  of  the  amalgamating-ores,  it  would  probably 
be  found  that  leaching  with  a  solution  of  hyposulphite  of  soda,  after  a 
thorough  chloridizing  roasting  of  the  ores,  would  be  found  to  be  a 
cheaper  and  better  method  than  amalgamation. 

The  smelting-works  would  consist  of  roasting-fumaces  for  the  prepar- 
ation of  the  ores  for  treatment  in  blast-furnaces  for  lead  riches ;  and 
probably  reverberatories  of  iron  pyrites  could  be  had  cheaply  to  make  a 
matte  from  such  ores  as  did  not  contain  enough  lead  to  be  smelted  for 
lead  riches. 

Many  of  the  ores,  principally  those  extracted  from  the  lower  work- 
ings of  the  mines,  contain  a  large  percentage  of  zinc,  in  fact  so  much 
that  it  has  become  quite  difficult  to  dispose  of  such  ores.  In  such  dress- 
ing-works, as  above  referred  to,  the  second-class  ore  derived  from  the 
dressing-machinery  would  contain  a  high  percentage  of  zinc.  Proper 
works  could  treat  this  ore  for  zinc,  and  the  remaining  residue  for  silver. 

Below  is  appended  a  brief  notice  of  some  of  the  more  important  mines 
of  the  districts  around  Georgetown.  The  Pelican  lode,  probably  the 
nchest  in  Griffith  district,  is  situated  on  Showman  Mountain,  about  700. 
feet  above  the  level  of  the  creek.  The  vein  was  first  opened  in  May,' 
l^n,  and  since  that  time  has  been  constantly  under  development.  The 
crevice  is  very  wide,  increasing  in  places  as  much  as  20  feet. 
18  M 


^^ 
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The  ore-vein,  varying  in  thickness,  but  always  present,  is  from  6 
inches  to  4  feet  of  first-class  ore,  while  the  amount  of  second-class  ore, 
i.  e.,  nrineral  mixed  with  gangue,  is  very  great,  some  of  the  low^r  work- 
ings in  the  mine  showing  as  much  as  12  feet  of  this  class  of  ore.  The 
lode  has  been  opened  by  a  series  of  cross-cut  tunnels,  connected  with 
shafts  in  the  vein,  and  the  length  of  drifts  now  open  is  nearly  2,000  fe^t 
All  the  ore  produced  from  the  Pelican  mine,  and  it  amounts  to  over 
$500,000  in  value,  has  been  produced  from  these  drifts  and  shafts,  as 
no  stoping  has  been  done. 

The  ore  produced  is  of  the  character  usually  found  in  the  lodes  aronud 
Georgetown,  galena,  zinc-blende,  with  stromeyerite,  gray  copper,  and  sil- 
ver glance,  specimens  of  which,  weighing  several  pounds  each,  have 
been  found.  The  first-class  ore  varies  in  value  from  350  to  1,000  ounces, 
the  second-class  ore  runs  from  15  to  250  ounces,  and  a  very  large  amount 
of  third-class  ore  worth  50  ounces  per  ton  can  be  readily  mined 
whenever  there  is  a  market  for  ore  of  this  grade.  The  peculiar  state  of 
affs^rs  existing  in  Clear  Greek  County  regarding  the  disposal  of  ore, 
has  prevented  the  raising  of  any  but  high-grade  ore  from  this  mine. 
The  first-class  ore  fiom  the  Pelican  is  now  shipped  to  Europe,  and  a 
small  amount  of  the  second-cla«s  treated  at  the  Stewart  Mill,  but,  as 
before  stated,  no  efibrt  is  being  made  to  raise  any  amount  of  mineral, 
only  such  as  is  mined  in  the  work  of  opening  the  lode  being  disposed 
of,  and  not  all  of  this. 

A  very  careful  estimate  of  the  value  of 'the  ore  in  sight  is  that  it  is 
worth  $1,500,000,  and  recent  developments  in  the  shaft  sunk  from  the 
lowest  level  increase  this  sum. 

.The  ore  found  in  the  lowest  working  is  of  good  quality,  and  in  plaees 
is  found  in  solid  veins  of  3  feet  in  thickness.  All  things  considered, 
the  Pelican  is  the  most  valuable  lode  of  silver-bearing  ore  in  the  Terri- 
tory, having  the  largest  crevice  anrf  the  greatest  amount  of  rich  ore.  The 
owners,  Messrs.  Streeter  &  McCunniff,  have  confined  their  operations 
only  to  the  opening  up  of  reserves  of  ore,  and  of  doing  other  work  in 
the  development  of  their  property. 

On  the  Brown  lode,  since  its  sale  to  Mr.  S.  6.  Chaffee,  the  present 
owner,  considerable  work  has  been  done,  all  operations  being  based  ou 
the  necessity  of  placing  the  mine  in  good  shape  for  future  working,  by 
sinking  shafts,  running  drifts,  &c.  The  ore-yield  of  the  mine  has,  con- 
sequently, been  small. 

In  the  Terrible  mine  work  has  been  constantly  and  vigorously  prose- 
cuted, and  probably  nearly  one-half  of  the  ore  milled  by  Mr.  Stewart 
was  second  and  third  class  ore  from  this  mine.  The  greater  part  of  the 
improvements  made  on  this  lode  has  been  on  the  west  part  of  the  vein, 
owned  by  the  Terrible  Silver-Mining  Company,  the  yield  of  which  has 
been  110  tons  of  the  first-class  ore,  worth  $500  coin  per  ton ;  5oG  tons 
of  the  second-class  ore,  worth  $135  coin  per  ton ;  857  tons  of  the  third- 
class  ore,  worth  $45  coin  per  ton.  This  company  has  built  a  mill-tram- 
way from  the  mouth  of  its  tunnel  to  the  ore-house  at  the  foot  of  the 
mountain,  and  ha-s  adopted  a  rough  system  of  concentration  by  hand- 
j^g^i  by  which  it  has  dressed  145  tons  of  second-class  ore  from  the  thini- 
class  ore,  8  tons  of  which  was  rated  as  first-class,  and  shipped  with  their 
other  first-class  ore  to  £uroi)e. 

In  the  eastern  part  of  the  lode  the  Clark  Mining  Company  has  been 
mining  with  success.  The  first-class  ore,  about  30  tons,  was  shipped  to 
Europe.  This  mine  has  been  much  hindered  in  its  development  by  the 
lack  of  proper  facilities  for  the  treatment  of  second  and  third-classores. 
The  Terrible  lode  alone  could  nearly  keep  the  Stewart  Mill  fully  em- 
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ployed.  The  Cold  Stream  lode,  formerly  the  Maine,  is  being  placed  in 
a  condition  to  yield  a  steady  supply  of  ore,  of  which  an  abundance  is  to 
be  found  below  the  upper  workings,  which  gave  the  Maine  its  promi- 
DCDce.  It  is  proposed  to  sink  two  shafts  and  connect  them  at  proper 
intervals  by  levels.  This  will  be  a  work  of  time,  and,  inasmuch  as 
nearly  all  the  ore  within  reach  was  extracted  before  the  mine  was  sold, 
the  yield  of  the  mine  during  the  last  half  of  1872  was  not  as  great  as  in 
former  months. 

The  Hercules  and  Seven-Thirty  lodes  (two  locations  on  one  and  the 
same  veiu)  have  been  extensively  worked  during  the  year,  although  liti- 
gatioD  between  the  owners  of  the  two  lodes  has,  undoubtedly,  interfered 
•  with  the  yield  of  the  vein.  The  ores  from  these  mines  are  rich,  and  their 
total  production  has  been  about  175  tons  of  a  value  of  over  $50,000.  It 
is  to  be  hoped  that  the  suits  between  these  two  mines  will  be  settled  dur- 
ing 1873,  and  that  their  development  may  proceed  without  any  further 
disturbance. 

The  Cashier  lode,  on  Sherman  Mountain,  has  been  but  little  worked 
by  the  company  owning  it,  and  its  ore-production  has  been  almost  all 
froin  lessees'  work. 

The  Iron- Drift  and  Silver  Plume  have  been  in  constant  and  active 
operation  during  the  year,  and  with  remunerative  results. 

The  Dives  lode,  and  also  the  Laura  Dale,  in  the  same  vicinity,  have 
been  worked  during  the  year  with  highly  satisfactory  results. 

On  Brown  Mountain,  about  one  mile  west  of  Brown  Gulch,  a  belt  of 
lodes  haa  been  discovered  and  opened  during  the  summer,  of  which  I 
may  name  the  Atlantic,  Pacific,  Shively,  Kilbride,  and  Brick  Pomeroy, 
all  of  which  carry  regular  seams  of  2  to  6  inches  of  very  high-grade 
ore,  assaying  from  425  to  650  ounces  per  ton  on  an  average.  On  Brown 
Mountain  the  old- Missouri,  Coin,  Silver  lode.  Mammoth,  Glasgow,  and 
others  have  been  actively  worked. 

On  Sherman  Mountain  several  other  lodes  besides  those  mentioned 
above  have  been  in  active  operation,  namely,  the  Hopewell,  Payrock, 
Eagle  Bird,  Antelope,  Eureka,  &c. 

On  Democrat  Mountain  a  group  of  lodes,  prominent  among  which  are 
the  Cliff,  West  Junction,  Lucky,  Gala,  Polar  Star,  Providence,  and  Fred 
Hogex*s,have  been  opened  and  yielded  a  considerablequantity  of  good  ore. 
These  lodes  have  all  been  developed  to  a  greater  or  less  extent,  and 
have  most  excellent  prospects.  A  wagon-road  up  Broad  Creek  would 
greatly  facilitate  the  development  of  these  mines,  and  provide  for  the 
easier  delivery  of  their  ores,  which,  so  far,  are  mainly  those  usually 
foaad  on  the  surface  of  all  the  lodes  in  this  vicinity.  They  are  of  a  high 
grade.    These  lodes  are  all  being  actively  worked. 

The  Saco  lode,  situated  on  Leavenworth  Mountain,  is  one  of  the  late 
rich  discoveries  that  have  stimulated  mining  affairs  in  this  vicinity. 
The  lode  is  opened  by  a  series  of  drifts  and  shafts  connected  with  a 
cro>$s  cut  tunnel.  The  ore  from  the  lode  is  rich,  and  has  assayed  as  high 
as  l,rS30  ounces  per  ton  in  mill  lots.  The  total  of  ore  mined  during  the 
last  five  months  (since  the  discovery)  has  yielded  the  owners  somewhat 
over  $55,000. 

Other  lodes  in  the  same  locality,  such  as  the  John  Bull  and  Ni-wot, 
near  the  Saoo,  have  been  worked  with  most  satisfactory  results,  the 
ore  famished  by  these  lodes  being  of  remarkably  high  grade,  contain- 
ing as  mach  as  i,500  ounces  per  ton  by  mill  samples,    ^e  amount  pro- 
i  dneed  is  difficult  to  estimate,  but  is  large. 

The  Equator,  once  one  of  the  leading  mines  of  the  district,  has  been 
leased  to  a  number  of  miners,  and  from  their  workings,  mainly  in  the 
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sarface-openings  of  the  lode,  much  rich  ore  was  taken.  There  seems  to 
be  no  probability  of  the  early  resumption  of  work  by  the  company  own- 
ing the  mine. 

The  Argentine,  a  large  vein  of  argentiferous  galena,  late  in  the  year 
furnished  quite  an  amount  of  ore  of  a  desirable  grade  and  quality.  The 
percentage  of  lead  in  the  ores  from  the  Argentine  is  large,  and  its  silver 
contents  are  as  high  as  175  ounces  per  ton. 

The  Gilpin  or  MeClellan,  worked  on  a  lease,  has  been  productive,  and 
has,  without  doubt,  paid  a  good  profit  to  those  working  it. 

Of  the  other  lodes  located  on  Leavenworth  Mountain,  which  have  been 
worked  during  the  year,  may  be  mentioned  the  Ocean  Wave,  Colorado, 
Central,  Hidden  Treasure,  Compass  and  Square,  Alabama,  O.  K.,  &c. 
The  Stephens  lode,  situated  in  West  Argentine  district,  has  been  con- 
stantly and  profitably  worked  during  the  year,  yielding  an  average  of 
30  tons  per  month  of  good  ore,  averaging  150  ounces  in  silver  per  ton, 
with  a  high  percentage  of  lead.  This  lode  is  owned  by  a  company  who 
are  conducting  their  operations  with  economy  and  ability. 

The  International,  Belmont,  Owlet,  Fortunatus,  Corey,  &c.,  have  also 
been  worked  more  or  less,  being  somewhat  dependent  on  climaticul 
changes. 

S!ven  a  short  description  of  the  many  lodes  that  have  been  in  opera- 
tion during  the  year  would  take  up  too  much  space,  and,  therefore,  the 
notice  of  those  given  above  must  suffice. 

In  general,  it  may  be  said  that  nearly  all  of  the  older  mines  that  have 
been  productive  in  former  years  have  been  in  operation  during  the  past 
year,  and  that  the  result  of  their  workings  is  in  the  highest  degree 
favorable.  The  later  discoveries,  nearly  all  of  which  yielded  unusually 
rich  ore,  have  had  their  share  in  increasing  the  ore-product  to  an  amount 
very  much  greater  than  in  any  previous  year. 

The  mines  in  the  eastern  end  of  the  county  have  been  worked  to  a 
greater  ejttent  than  in  any  year  since  their  surface-ores  were  treated  for 
the  gold  they  contained.  The  ores  still  contain  more  or  less  gold,  but 
notwithstanding  this  fact,  the  lodes  carry  now  mainly  silver  ores. 

The  principal  mines  are  the  Seaton,  Crystal,  Edgar,  Whale,  Knkill, 
Veto,  Queen,  and  Franklin,  and  the  ore  obtained  was  almost  entirely 
shipped  to  the  works  of  Professor  Hill,  at  Black  Hawk.  The  establish- 
ment of  smelting-works  at  the  Whale  Mill,  at  Spanish  Bar,  and  the  com- 
pletion of  the  mill  at  Mason ville,  (Airey  furnace,)  will  give  a  home-market 
for  the  ores  of  this  section  of  the  country.  The  yield  from  the  mines 
*  mentioned  above  has  been  large  during  the  past  year,  and  bids  fair  to 
be  still  larger  during  1873. 

Attention  has  been  again  turned  toward  the  placer-mines  of  South 
Clear  Creek,  and  in  the  bars  along  that  stream.  The  yield  of  gold 
from  this  source  during  1872  has  been  about  $24,000  coin,  and  it  is  very 
probable  that  this  yield  will  be  largely  increased  during  the  coming 
year.  Mining  on  these  bars  will  be  carried  on  in  future  in  a  more  sys- 
tematic manner,  and  steam-power  will  be  employed  for  drainage  in  such 
of  the  claims  as  need  it.  Drifting  on  the  pay  streak  in  the  heavier  de- 
posits of  gravel  will  be  done,  and  all  the  modern  and  more  improved 
appliances  of  placer-mining  will  be  used  in  such  of  the  claims  as  wiU 
permit  of  hydraulicking  or  sluicing. 

It  is  highly  probable  that  work  will  be  commenced  in  the  mines  in 
•Cascade,  Trail  Bun,  and  other  districts  that  have  been  neglected  during 
the  past  few  years. 

Cascade  district  contains  a  number  of  silver  and  gold  bearing  lodes, 
the  ores  of  which  are  found  in  large  quantity.    Means  of  reduction  are 
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needed  there,  and  when  these  are  famished,  there  is  no  reason  why  this 
district  shonld  not  fornish  a  valuable  addition  to  the  product  of  the  . 
connty. 

Trail  Ban  and  other  neighboring  districts  contain  a  large  number  of 
gold-bearing  lodes,  prominent  among  which  may  be  mentioned  the 
Cayote,  Kelly,  and  Freeland.  Under  proper  management,  and  with  a 
remanerative  home-market  for  these  ores,  these  districts  will  be  again 
populated  by  busy  and  prosperous  miners. 

Between  this  section  of  the  county  and  Oeorgetown  is  a  scope  of 
country  which,  although  more  or  less  worked  in  former  years,  has  been 
for  some  time  neglected.  The  ores  contain  both  gold  and  silver,  some 
of  the  veins  being  characterized  by  unusually  heavy  bodies  of  low-grade  * 
argentiferous  galena.  Under  the  stimulus  of  improvements  in  neigh- 
boring districts,  and  the  ail  vent  of  a  railroad  up  the  valley  of  South 
Clear  Greek,  these  districts  will  again  receive  the  attention  which  their 
veiDS  warrant. 

As  we  approach  Georgetown  the  value  of  the  ore  found  increases,  and 
a  short  distance  below  the  junction  of  the  Empire  Fork  with  South 
Clear  Greek  several  lodes  of  proved  value  are  now  being  worked.  >  These 
lodes,  prominent  among  which  are  the  Oshkosh  and  New  England, 
contain  the  same  character  of  ore  as  is  found  around  Greorgetown,  and 
the  ore  seems  to  be  of  high  grade  and  in  good  quantity. 

The  prospect  for  the  coming  year  is  in  the  highest  degree  favorable. 
The  Miners'  Reduction  Gompapy,  a  home  organization,  under  the  super- 
inteodency  of  J.  A.  Stewart,  propose  to  er^ist  a  large  mill,  with  a  Stete- 
feldt  furnace,  during  the  coming  year;  and  it  is  probable  that  a  mill 
vith  ten  Briickner  cylinders  wiU  replace  the  now  worn-out  mill  of  the 
Germai>  Keduction- Works. 

The  completion  of  railroad  communication  between  Georgetown  and 
the  valley  will  have  a  great  effect  in  increasing  the  amount  of  ore  mined 
in  the  coanty.  The  awakening  of  new  interest  in  the  gold-mines  of  Em- 
pire and  other  auriferous  districts  assures  a  full  supply  of  iron  and  cop- 
per pyrites  for  the  matte  smelting-work^  at  Swansea  and  Spanish  Bar, 
under  the  stimulus  of  which  there  is  no  doubt  but  that  the  more  un- 
known and  unworked  districts,  Daily,  Gascade,  Trail  Kun,  &c.,  will  re- 
ceive their  due  share  of  attention. 

The  resalts  of  the  mining  operations  in  Glear  Greek  Gonnty  during 
the  past  year  have  gone  very  far  toward  establishing  a  general  de- 
gree of  confidence  in  the  mineral  wealth  of  the  county,  and  all  legiti- 
mate mining  enterprises,  based  on  good  property,  will  hereafter  be  very 
much  more  successful  than  in  former  years. 

The  amount  of  ore  raised  and  disx>osed  of  in  the  county  during  the 
past  year  is  not  less  than  5,860  tons,  and  the  bullion  product  is  as  fol- 
lows : 

Bollioo  prodnct,  coin. 

Btewart  a  R.  ComiMuiy  worked  1,059  tODB ♦126,4:«  50 

Palmer  &  Nichols  worked  198  ions 32,911  93 

Jadd  &  CroebT  worked  50  tons 3,842  95 

Swansea  and  Whale  (matte)  worked  250  tons 35,000  00 

Gold,  (mainly  from  Idaho) 25,000  00 

Intonational  Mill,  (Professor  Dihbin)  worked  150  tons 42,000  00 

Total  of  gold,  silTer,  and  matte,  coin  Talne 265,187  43 

The  foDowing  is  the  amount  of  ore  bought  and  shipped  to  the  East 
and  Europe : . 
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Name  of  buyer. 

No.  of 

Con  tents  ia 
ouuces  of 

Coin  viloe. 

191 

121 

no 

30 
140 

154 
244 

47.750 

47,000 
146.27:i 
40,000 
44,000 
12.000 
BK,520 
59,293 
93,128 

61,162 

9,000 

G  Poblo           .                  ...      

r   W.   Smitb,   L.   Q.   ColkiDB,  BsRley  &.  West, 
inowdrift   mine,   Silver   Plume   miDe,   W.   W. 

2,<66i 

643,125 

Average  coin-value  of  all  ore  sbipped  to  the  East  or  Europe,  S404.35. 
Ill  addition  to  tbis  ttiere  was  sliipped  to  N.  P.  Uill's  works,  at  Blact 
awk,  2,125  toos,  contitiiiing  ^14,5UU  ouucea,  vortb  $406,f>48  coin. 
The  total  production  of  Clear  Creek  County  is  tlierufore  as  follows : 

illiOD  and  matte * . .>. $265,  ItifT  4^ 

u  Bliipped  East,  &o 831,556  li> 

0  BoLd  to  N.  P.  Hill 406,61S  iKi 

Total 1,503,391  4:1 

Tbe  above  does  not  include  the  value  of  any  ore  mined  awaiting  ti-cat- 

ent,  or  in  pi'oce»s  of  trentmeut,  but  represents  tiie  actual  value  of  tie 

e  worked  or  sbippcd  during  tbe  year  IS72. 

Empire. — In  Upper  Union  district,  and  abont  four  miles  from  George- 

wn  by  tbe  wagoD-road,  is  situated  tbe  town  of  lilinpire.    Upper  Union 

strict  was  located  in  18C0  by  a  party  of  prospectors  and  placeruiiners 

am  tbe  "Gregory  Diggings,"  now   known  as  the  Central  City  Gold 

egion.    Tbe  existence  of  gold  below  and  on  the  sloin-s  of  Silver  Mouii- 

in  was  soon  an  established  fact,  and  tbe  basis  for  extensive  oiteratious. 

itcbes  were  constructed,  and  tbe  otber  preliminary  work  of  a  placer- 

ining  camp  done.    TUc  yield  of  tbe  precious  metal  at  once  rose  to  a 

rge  sum,  and  tbe  existence  of  Empire  and   Upper  Empire  was  as- 

ired. 

A  comparatively  small  amount  of  skill  and  knowledge  is  necessary 

r  success  in  any  ricb  mining-camp,  and  fortunes  were  soon  made  io 

mpire,  but  too  often  quite  as  quickly  lost. 

The  history  of  this  district  is  by  no  means  an  uninteresting  one.   Rich 

acer  and  surface  quartz  from  lodes  were  quickly  disco.vered,  and  yield- 

1  their  golden  contents  readily.  Tbe  two  towns  soon  assumed  iniiKir- 
nce  j  stage-lines  provided  comninnicatiou  with  the  outside  world,  mer- 
lunts  established  their  stores,  labor  was  abundant  and  well  remune- 
ted,  and  such  rude  and  semi  barbarous  luxury  as  the  distance  of  tiio 
ace  from  civilization  would  permit,  was  freely  indulged  in.  Cham- 
igno  suppers,  celebrated  "  big  runs,"  and  whatever  els^  money  could 
ocure  in  Colorado  was  to  be  had  iu  tbe  city  of  Empira  But,  uul'or- 
inately,  a  very  few  years  of  such  mining  as  was  iu  vogue  in  Empire 
om  1861  to  1864,  sufficed  to  exhaust  the  placer-grounds;  and  surface- 
lartz  is  only  too  apt  to  terminate  in  "  cap"  or  in  iron  pyritea. 
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The  rise  of  Empire  was  rapid,  and  its  fall  was  nearly  as  rapid.  With 
iion  pyrites  came  a  cessation  of  big  runs ;  chaippagne  sappers  were 
sooD  too  costly  for  the  miners'  or  mill-men's  x^ockets,  and  a  migration  of 
the  floating  popalation  to  some  ^*  pound  diggings  ^  in  other^more  fa- 
vored parts  of  the  Territory  began.  Six  stamp-mUls,  with  94  stamps, 
were  soon  idle^  since  with  the  knowledge  of  treating  pyrites  then  extant 
in  the  coanty  these  mills  conld  no  longer  be  mu  with  sncoess. 

The  district  had  prodnced  nearly  $2,000,000  in  gold,  and  had  supported 
a  popalation  of  abont  1,000  men.  A  namber  of  large  and  valuable 
lodes  had  been  found  and  developed  to  a  certain  extent,  that  is,  all  the 
6Qnaoe-qaart2  had  been  extracted,  and  *^cap^  or  iron  pyrites  reached. 
Aboat  this  time  it  was  discovered  that  gold  lodes  had  a  marked  value 
Id  >V w  York,  and  soon  the  era  of  stock-companies  and  speculation  set 
in.  Greenbacks  were  plenty  in  Empire  again;  new  mills  were  erected, 
and  the  ^*  process  maiiia^  took  entire  possession  of  too  many  of  the 
eastern  superintendents.  The  history  of  Colorado  in  this  respect  is  the 
bistory  of  Empire.  Everything,  from  sui^erheated  steam  to  tobacco- 
jaioe,  was  tried  on  Empire  ores.  Glowing  promises  of  success  made  to 
Eastern  stockholders  were  succeeded  by  disastrous  failures,  and  confi- 
dence in  the  resonrces  of  the  district  was  again  shaken  when  assess- 
ments instead  of  dividends  'were  tjie  outcome  of  all  endeavors  and 
hopes. 

A  year  of  sach  work  sufficed,  and  as  company  after  company  sus- 
pended operations,  often  deef>l3'  in  debt,  work  for  the  laborers  of  the 
commanity  was  not  to  be  hadl  The  population  of  the  district  rapidly 
melted  away,  and  soon  but  a  corporal's  guard  of  men,  too  deeply  inter- 
ested or  too  confident  of  final  success  to  leave  the  place,  remained  be- 
hind. The  town,  with  its  pretty  houses,  was  nearly  empty;  the  once 
constant  fall  of  the  stamp  was  heard  no  more;  and  a  district  filled  with 
rich  lodes  and  all  desirable  £acilities  for  working  them,  was  left  in  a  Rip 
Van  Winkle  sleep  to  await  the  day  of  cheaper  labor  and  the  advent  of 
a  method  of  treating  "  rebeliions"  ores.  Such,  in  brief,  is  the  history 
of  Empire,  a  district  characterized  by  the  great  size  of  its  veins  and  the 
abundance  of  auriferous  iron  and  copper  pyrites  contained  therein. 

With  the  advent  of  railroads  into  Colorado  came  a  better-educated 
class  of  men;  the  reckless  superintendents  of  former  ^^ flush ^  times  took 
their  departure,  and  were  succeeded  by  men  interested  in  the  snccess- 
fnl  working  of  the  mines  under  their  charge.  The  smaller  stockholders 
in  Eastern  companies  withdrew,  and  soon  a  few  men  of  wealth  con- 
trolled the  operations  of  the  largest  companies.  The  establishmeut  of 
the  works  of  the  Boston  and  Colorado  Company,  (Professor  HilKs.)  in 
Black  Hawk,  and  its  success  in  thoroughly  treating  the  ores  of  that 
section,  gave  new  energy  to  those  interested  in  the  mines  of  Empire. 

The  Imilding  up  of  Cfeorgetown,  and  the  successful  working  of  the 
silver-ores  of  that  region,  began  to  attract  attention  to  the  other  mineral 
resources  of  Clear  Creek  County,  and  the  patient,  constant  few  who  had 
stood  by  Empire  once  more  took  heart. 

Daring  the  early  part  of  1872  the  Swansea,  Colorado,  Smelting  and 
Silver  Milling  Company  "  limited,^  an  English  corporation,  commenced 
the  erection  of  smelting-works  at  Swansea,  a  point  at  the  junction  of 
the  Empire  Fork  of  Clear  Creek  with  South  Clear  Creek,  and  the  mine- 
owners  of  Empire  began  to  think  of  their  long-deserted  gold-mines  on 
SUver  Moantain.  During  the  year  Dr.  George  C.  Munsen,  agent  for  F. 
Schaehanlt  &  Sons,  of  ^ew  York,  now  the  owners  of  the  property  of 
the  former  Knickerbocker  GoldMiuing  Company, of  the  Tenth  Legion, 
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i  other  gold-benring  lodes  in  Empire,  began  c^erations  od  the  Tenth 

gion. 

To  resume  operations  on  the  property  of  a  defunct  company  is  often 

ite  as  ftifficult  a  task  as  to  commeuce  de  novo  oq  an  untoaclied  veiu. 

ch  at  least  was  the  case  regaixling  the  Tenth  Legion,  for  in  additiou 

the  legacy  of  rickety  shafts  and  iworlytimbered  drifts,  left  by  reckless 

tiers  and  superintendents  of  former  times,  the  escessive  subdivisions 

the  lode  interfered  with  its  thorongli  development. 

The  following  sketch  shows  tbe  condition  of  the  lode  in  this  respect; 

5  figures  attached  to  the  different  subdivisions  represent  each  the 

igth  of  the  property  of  a  8et)arate  owner : 


.**. 
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rhat  such  a  snl>division  of  the  lode  in  in jnrious  to  its  profitable  work-  > 
',  is  evident,  and  we  can  bnt  hope  that  the  efibrts  for  tbe  cunsolida.  ' 
n  of  the  smaller  interesta  will  be  crowned  with  success. 
The  Tenth  Legion  is  a  large  vein,  the  crevices  between  walls  seldom  ; 
iig  less  than  9  J  feet  wide.  In  the  bottom  of  the  deeper  shaft,  188  feet  in  j 
)th,  and  the  one  through  which  future  developments  will  be  prose-  , 
:ed,  there  are  two  veins  of  ore,  one  on  the  north  side  of  the  crevice 
3  feet,  and' one  on  the  south  side  of  4  feet,  separated  by  a  "horse"  of  | 
ect  4  inches  in  thickness.  In  re-timbering  this  shaft,  and  at  a  depQi  ' 
96  feet  from  the  surface,  a  vein  of  iron-pyrites  of,  at  first,  4  iucbefi  in  j 
ckness  was  found,  which  afterwards  increased  to  over  2  feet  of  solid  i 
■.  This  new  vein,  of  which  no  former  record  is  to  be  had,  differs  in  ; 
1  from  the  apparent  dip  of  the  mnin  one,  but  is  probably  part  of  the  ! 
n  separated  by  a  "  horse  "  from  the  larger  part  of  the  lode.  The  ore  ■ 
m  this  vein  is  rich  in  copper,  carrying  as  high  as  12^  per  cent,  of  that 
tal,  together  with  7  onnces  of  gold  and  20  ounces  of  silver  per  ton,  ' 
the  bottom  of  tbe  deep  shaft  the  ore  averages  well,  tbe  results  from  j 
rteen  samples,  assayed  by  I>r.  John  Torrey,  of  New  York,  being  tSi 
d  per  ton.  The  mine,  as  at  present  opened,  will  furnish  about  8  tons  ; 
ore  per  day,  and,  what  is  worthy  of  notice,  only  onethiixi  of  this  is  ] 
mp-mill  ore,  the  remaining  two-thirds  being  pyrites  so  well  concen-  : 
ted  as  to  be  fltfor  the  immediate  use  of  the  smelter.  It  is  tbe  inten- 
u  of  tbe  present  owners  of  this  lode  to  reserve  all  smelting-ore,  and  I 
1  the  same  to  either  or  both  of  the  two  smelting- works  uow  estab-  | 
led  in  Clear  Creek  County.  The  remaining  ore  will  be  crushed  in  i 
:  Stamp-mill  belonging  to  the  same  parties  that  own  the  mine.  ! 

The  mill  is  locat«d  about  one  and  a  quarter  miles  from  the  mine,  and  ' 
»)nnected  therewith  by  n  good  wagon-road.    It  contains  ^0  stamps 
1  three  pans,  and  is  furnished  with  power  from  an  18  foot  wheel,  (with 
«t  face,)  the  water  being  conveyed  through  a  covered  fiome  from  a 
istantial  dam.    The  stamps  now  drop  not  to  exceed  24  drops  per 
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minnte,  and  fall  from  15  to  19  inches.  It  is  proposed,  however,  to  give 
theoi  less  fall  and  drop  them  at  the  rate  of  40  drops  per  raiuate.  The 
stamping-ore  will  be  passed  through  the  mill,  and  the  tailing  to  a 
coocentrator.  The  resalting  dress^  ore  is  to  be  treated  in  flat  iron 
pans  with  the  nse  of  chemicals.  '  The  experience  of  Mr.  Manson,  gained 
in  the  former  mnnings  of  the  mill  and  from  experiments  made  on  500 
and  1,000  ponnd  lots  within  a  year,  has  enabled  him  to  treat  iron  pyrites 
in  the  manner  described,  and  at  a  cost  for  chemicals  of  not  over  81  per 
ton,  with  a  high  degree  of  success.  The  resnlts  from  the  last  series  of 
exi)enments,  and  with  check  assays  of  both  ore  and  tailings,  show  that 
be  obtained  from  05  to  92  per  cent,  of  the  coin  value  contained  in  the 
ore  treated,  and  the  bullion  obtained  was  from  ^^^  to  ^VoV  ^^^  ^^  gold. 
This  too  was  from  stamp-mill  tailings,  and  from  raw  ore,  assaying  about 
$20  in  coin  per  ton. 

With  a  careful  sorting  of  this  ore  into  two  grades  at  the  mine,  and 
the  treating  of  the  stamp-mill  ore  in  the  manner  described,  the  manage- 
ment leaves  but  little  more  to  be  desired.  The  smeltiug-ore  will  find  a 
ready  market,  and  will  materisdly  assist  in  the  development  of  home  in- 
dustry, by  permitting  a  larger  amount  of  the  silver-ores  of  the  county 
to  be  treated  in  Clear  Creek  County,  the  iron-pyrites  being  very  desira- 
ble as  a  flaxing-material. 

Particular  mention  has  been  made  of  the  Tenth  Legion  lode,  for  the 
reason  that  this  is  the  first  of  the  many  good  lodes  of  this  district  in 
Trbich  work  has  been  resumed.  In  addition  to  this,  there  may  be  named 
tbe  Silver  Mountain,  Liebig,  Humboldt,  Bosecrans,  Gold  Dirt,  Conquer- 
or, Atlantic,  Livingston  County,  and  Great  Equator  lodes,  all  more  or 
\e^  developed  by  shafts  or  tunnels,  and  all  capable  of  yielding  a  large 
amount  of  gold-bearing  ore,  carrying  more  or  less  copper. 

It  is  highly  probable  that,  during  the  coming  year,  nearly  all  the 
above-named  lodes  will  be  in  active  operation.  The  work  of  con- 
necting the  Silver  Mountain  lode  with  one  of  the  tunnels  of  the  Bay 
State  Mining  Company  is  now  in  progress,  and,  as  but  a  short  distance 
remains  to  be  driven,  it  is  probable  that  this  valuable  vein  will  be  pib- 
dactive  in  a  short  time. 

Mention  has  been  made  of  the  works  of  the  Swansea  Colorado  Smelt- 
ing and  Silver-Mining  Company,  located  a  short  distance  below  Empire. 
The  method  of  trealing  ores  in  this  establishment  is  identical  with  that 
of  Professor  Hill's  in  Black  Hawk,  t.  e.,  a  smelting  for  matte,  in  which 
IB  concentrated  the  gold,  silver,  and  copper  contained  in  tbe  ore  treated. 
The  company  began  operations  in  April  la«t,  and  have  had,  owing  to 
tbe  diiiiculty  in  procuring  a  sufficient  supply  of  iron-pyrites,  only  about 
ODe  month  of  steady  work. 

The  works  have  both  steam  and  water  power,  and  are  provided  with 
a  large  crasher  and  rolls.^  A  number  of  kilns,  of  a  capacity  of  10  tons 
each,  are  nsed  for  the  preliminary  roasting  of  such  of  the  ores  as  need 
it  A  reverberatory  roasting-furnace  is  alsa  used  for  this  purpose.  A 
smelting-farnace  (reverberatory)  receives  the  roasted  ore  and  fluxes,  and 
the  matte  and  slag  are  obtained  in  a  manner  similar  to  that  of  Professor 
UilPs.  The  works,  which  have  at  present  a  capacity  of  8  tons  in  twenty- 
foar  hours,  are  under  the  management  of  Mr.  Bichard  Pearce,  and  seem 
to  be  managed  with  the  same  degree  of  skill  and  business-tact  that 
characterizes  the  investment  of  foreign  capital  in  metallurgical  works 
in  this  Territory.    The  workmen  are  nearly  all  English. 

At  present  the  matte  is  shipped  to  Swansea,  Wales,  for  further  treat- 
ment, but  it  is  the  intention  of  Mr.  Pearce  to  shortly  make  the  proper 
arrangements  for  the  extraction  of  the  silver  firom  the  matte  produced 
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by  Ziervogerd  process,  the  remaiDder  of  the  valaable  metals  to.  be 
separated  in  Swansea,  to  which  place  the  matte,  after  treatment,  will 
continue  to  be  sent. 

With  the  certainty  of  a  large  and  constant  supply  of  iron-pyrites  from 
the  Empire  mines,  and  which  the  recommencement  of  mining  in  that 
district  seems  to  assure,  the  works  will  certainly  be  enlarged  during  the 
coming  year.  Almost  any  amount  of  silver-ores  can  be  obtained  from 
the  mines  of  Griffith  district,  and  the  future  of  the  establishment  is  a 
promising  one.  With  plenty  of  ore  of  a  good  grade  in  both  gold  and 
silver,  and  with  wood  at  $4.25  per  cord,  with  a  certainty  of  a  railroad 
passing  within  a  few  hundred  feet  of  the  works  within  nine  or  twelve 
months,  there  can  be  no  good  reason  why  the  ores,  both  of  silver  and 
gold,  of  the  western  part  of  Clear  Greek  County  should  not  be  thor- 
oughly and  economically  treated  at  homo.  Owing  to  the  difficulties 
mentioned  above,  the  production  of  the  works  for  the  year  1872  aggre- 
gates but  $20,000  coin. 

SUMMIT    COUNTY. 

This  county,  the  least  populous,  though  not  least  prosperous  in  the 
Territory,  is  the  extreme  northwestern  county  in  Colorado,  and  em- 
braces the  area  west  of  the  main  range,  and  north  of  39^  3P  uoi-th  lati- 
tude, being  about  one  hundred  and  fifty  miles  in  an  east  and  west  and 
one  hundred  and  fifteen  miles  in  a  north  and  south  direction,  and  in- 
eluding,  within  these  limits,  about  seventeen  thousand  square  miles  of 
suriace. 

A  number  of  passes  across  the  main  range  afford  an  entrance  into 
Summit  County,  the  principal  one  of  which  is  the  Tarryall  Pass,  irom 
the  head  of  Tarryall  Creek  (a  tributary  of  the  Platte)  to  Breckenridge, 
A  wagon-road  from  Georgetown  to  Montezuma  also  exists,  but,  owing 
to  its  unfortunate  location,  and  the  steep  grade  on  which  it  is  built^  it 
IS  but  little  used,  except  during  the  summer  months,  and  then  only  as  a 
trail  for  jack-trains,  and  for  travel  on  horseback. 

Aside  from  a  partial  development  of  a  few  of  the  mineral  re- 
sources of  the  county,  and  this,  too,  in  the  small  area  around  the  head- 
waters 'of  the  Snake,  Swan,  and  Blue  Rivers,  the  county  is,  to-day, 
nearly  as  wild  and  unimproved  as  it  was  when  first  entered  by  white 
men.  Dense  bodies  of  timber  cover  the  mountains,  extending  from  the 
timber-line,  which  is,  on  an  average,  about  11,000  feet  above  sea-level,  to 
the  valleys  of  the  stream. 

These  valleys  are  covered  with  heavy  growths  of  nutritions  native 
grasses,  prominent  among  which  are  red- top,  timothy,  blne-graas,  bunch- 
grass,  white-clover,  and  wild  oats.  They  are  admirably  adapted  for 
grazing  purposes,  and  probably  for  the  raising  of  the  more  hardy  of  the 
small  grains. 

The  principal  towns  of  the  county  are  Breckenridge,  the  county-seat, 
and  headquarters  of  the  placer-mining  interest,  situated  on  the  Blue 
River,  and  Montezuma,  a  small  mining-camp  on  the  Snake,  the  post-of- 
fice, and  depot  of  supplies  for  the  Snake  River  mines. 

The  principal  business  of  the  county  is  placer-mining,  which  has  been 
steadily  prosecuted  since  1860,  and  which  has  been  generally  remunera-^ 
tive  to  those  engaged  therein. 

Within  the  scope  of  country  extending  from  the  head  of  the  Swan  to 
the  head  of  the  Blue  River,  and  down  this  latter  stream  for  a  distance 
of  about  twenty  miles,  are  a  number  of  tributary  gulches  emptying  into 
the  Swan  and  Blue  Rivers,  and  it  is  in  these  gulches  that  most  of  the 
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placeMnines  of  the  oonnty  are  tor  be  foand.  Aside  from  the  mineral 
resoarces  of  the  county,  the  most  prominent  object  of  interest  are  the 
Hot  Springs,  situated  on  the  Grand  Eiver,  and  reached  by  a  good  trail 
from  Breckenridge.  These  springs  are  remarkable  for  their  size,  and 
for  the  temperature  of  their  waters,  which  is  112^  F.  at  the  x>oint  where 
the  water  issues  from  itie  earth.  The  water  has  a  decided  sulphurous 
taste,  and  a  not  unpleasant  sparkle.  The  springs  are  in  good  repute, 
and  are  much  Irequented  by  Indians  as  well  as  whites. 

The  population  of  Summit  County  is  extremely  variable,  being 
greatest  in  summer  when  the  mining  is  at  its  height,  and  dwindling 
down  to  a  comparatively  small  number  in  the  winter-months,  a  condition 
of  aftairs  peculiar  to  a  country  that  relies  solely  upon  an  industry  which 
is  dependent  on  the  seasons  for  its  successful  prosecution. 

There  are  four  saw-mills  in  the  county,  and  lumber  is  worth  from  $30 
to  $35  per  1,000  feet,  the  latter  price  being  for  sluice-lumber. 

Labor,  during  the  mining  season,  commands  from  $3  to  $5  per  day, 
averaging  about  $3.50  per  day  for  the  season.  During  the  past  year 
about  two  hundred  and  fifty  men  have  been  engaged  in  mining  and 
accessory  work,  such  as  ditch-building,  &c.  The  total  product  for  the 
year,  including  the  value  of  the  ore  and  lead  riches  shipped  fi'om  the 
Suake  Biver  mining-camps,  will  not  exceed  $125,000  coin  value. 

During  the  past  season  the  process  of  '^  booming"  has  been  inaugu- 
rated in  Summit  County.  This  consists  in  collecting  water  in  a  proper 
reservoir,  of  large  capacity,  and  discharging  a  great  volume  of  it  at 
ooce,  thereby  removing  an  amount  of  gravel  impracticable  by  any  othei 
means.  Notwithstanding  the  great  volume  of 'water  used,  and  the 
amount  of  gravel  kept  in  motion  in  the  flume  in  a  state  of  thick  mud, 
the  results  seem  to  be  favorable  as  regards  the  collection  of  gold.  Large 
areas  of  ground  can  be  worked  by  this  method,  which  cannot  be  rained 
profitably  by  other  ways.  Ground  which,  by  the  ordinary  hydraulic 
proce^  pays  $3  per  day  to  the  hand,  can  be  made  to  yield  $25  a  day. 
The  extensive  application  of  *^ booming"  to  many  of  the  gulches  of 
8am  mit  County  cannot  fail  to  raise  the  gold-yield  of  the  county. 

Commencing  in  the  extreme  southern  part  of  the  mining-districts  of 
the  connfy,  and  on  the  head  of  the  Blue  Kiver,  the  first  mining-camp  is 
that  of  Bemrose  &  Co.,  in  Hoosier  gulch,  a  tributary  of  the  Blue  River. 
This  company  is  working  in  an  old  side-channel  in  good  pay-gravel, 
overlaid  with  cement.  Four  men  are  employed  during  an  average 
season  of  only  two  and  one-half  months,  caused  by  the  early  failure  of 
water  at  the  location  worked,  which  is  over  10,000  feet  above  sea-level. 
The  ground  pays  about  $12  per  day  to  the  hand  empl<^ed. 

In  this  immediate  neighborhood  is  situated  the  Yanderbilt,  a  free-gold 
lode  in  qaartzite.  The  crevice  is  irregular,  varying  from  6  to  12  inches 
in  width.  The  ore  averages  well,  and  many  exceedingly  rich  specimens 
have  been  found.    The  lode  is  not  being  actively  worked. 

On  the  hillside  of  the  second  gulch  north  of  Hoosier  gulch  is  situated 
the  Hunter  lode,  a  vein  of  silver-bearing  ore,  opened  by  a  shaft  of  30 
feet  in  depth.  The  ore- vein  varies  from  3  to  8  inches  in  thickness.  The 
ore  consists  of  galena,  gray  copper,  and  blue  and  green  carbonate  of  cop- 
per, and  carries  from  40  to  1,000  ounces  in  silver  per  ton.  Several 
tons  have  been  shipped  to  Newark,  New  Jersey,  averaging  about  300 
onnces  per  ton. 

On  the  Blue  Biver,  a  short  distance  above,  south  of  Breckenridge, 
Messrs.  Crone  &  Fuller  are  sluicing  on  a  side- bar,  employing  three  men 
for  an  average  season  of  four  mouths,  the  ground  paying  about  $5  per 
day  to  the  man. 
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Below  this  claim  Messrs.  Sheppaid  &  McNasser  have  groand  opened 
preparatory  to  booming  next  season. 

Immediately  below  Breckenridge,  in  what  is  known  as  '^Klack's 
gulch,"  probably  an  old  side-channel  of  the  Blue  Biver,  Greenleaf  &  Co. 
(SpringHeld  Mining  Company)  are  employing  twelve  men.  They  are 
using  a  3-foot  flume,  dumping  into  Blue  Biver.  The  ground  iu  paying 
finely. 

Opposite  Breckenridge,  in  Lomax  gulch,  the  same  firm  is  booming, 
employing  three  men,  with  fair  results. 

On  Corkscrew  patch  the,  same  firm  is  booming,  employing  two  men. 
The  ground  is  not  yet  fairly  opened,  but  prospects  weU. 

Jones  &  Hunter  are  mining  in  Yuba  Dam  patch,  below  Breckenridge, 
employing  two  men  in  booming;  pay  averages  $7  per  day  to  the  hand. 

In  Iowa  gulch  Adams  &  Stahl  are  booming,  employing  six  men. 
During  the  past  season  the  gulch  has  produced  about  $6,000,  the  length 
of  the  season  being  about  four  months. 

On  the  same  hill,  and  south  of  Iowa  gulch,  Hopkins  &  Hoopes  have 
opened  ground  preparatory  to  booming.    The  ground  prospects  welL 

In  Illinois  gulch,  a  tributary  of  the  Blue,  and  emptying  into  that 
stream  just  above  Breckenridge,  Colonel  Fuller  is  mining.  He  is  also 
booming  in  Mayo  gulch,  a  tributary  of  Illinois.  He  employs  four 
men.    The  ground  pays  about  $10  per  day  to  the  man. 

Above  Mayo  is  Pacific  gulch,  also  a  tributary  of  Illinois.  Messrs. 
Hopkins,  Hoopes  &  Blair  have  here  opened  ground  preparatory  to 
booming.    The  ground  prospects  well. 

In  French  gulch,  emptying  into  the  Blue  a  short  distance  below  Breck- 
enridge, a  number  df  companies  are  mining.  In  the  head  of  the  gulch 
Messrs.  Martin  Day  &  Co.  are  sluicing  in  the  gulch  and  booming  on  the 
hill-side,  employing  four  men ;  pay  good.  Conners  &  Cobb,  in  Bich 
gulch,  a  tributary  of  French,  are  preparing  to  boom  during  the  next 
season. 

C.  P.  Clark  is  sluicing  in  French  gulch  and  booming  in  Lillian  Vail 
patch.  He  employs  eight  men  with  good  results.  McFarland  &  Todd 
are  next  below,  in  French  gulch,  employing  two  men ;  pay  fair.  The 
Badger  Flume  Company  come  next.  The  pay  here  is  poor,  the  bed- 
rock not  having  been  reached. 

In  Ki^gro  gulch,  a  tributary  of  French,  T.  H.  Fuller  is  preparing  to 
boom,  with  very  favorable  prospects. 

Mower  &  Hangs,  on  Stilson's  patch,  in  French  gulch,  are  sluicing  with 
three  men,  using  a  hydraulic;  pay  good. 

Sisler  &  Co.,  below,  use  sluices,  employing  two  men,  with  fair  results. 

The  Blue  Biver  Mining  Company  come  next  in  French  gulch,  using 
sluices  and  a  hydraulic.    They  employ  five  men ;  pay  fair. 

The  U.  S.  Grant  Mining  and  Smelting  Company  is  the  lowest  company 
in  French  gulch,  employing  seven  men ;  pay  fair. 

North  of  French  gulch  is  Gold  Bun,  a  somewhat  noted  gulch.  In 
this  locality  D.  Walker  with  three  men,  Moffat  &  Co.  with  four  men, 
the  Tiffin  Gold-Mining  Company  with  four  men,  L.  Peabody  with  six 
men,  and  G.  Mumford  with  ten  men  are  sluicing  with  excellent  results. 

On  Delaware  Flats,  east  of  Gold  Bun,  A.  Delaine  with  three  men,  and 
Canfield  &  Johnson  with  two  men,  are  doing  w.ell. 

On  the  side-hill,  between  Delaware  Flats  and  Galena,  the  claims  of 
Twibill  &  Stogsdale  are  located.  The  firm  employ  eight  men,  and  have 
the  best  paying  ground  in  the  county,  the  pooB  yield  of  which  for  the 
past  season  has  been  nearly  $25,000. 
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In  Galena  gulch  the  Galena  Mining  Company  with  eight  men,  and  ! 

Eiland  &  Coatney  with  four  men,  are  sluicing  with  good  resultB. 

On  the  Swan  Eiver,  below  the  mouth  of  Georgia  gulch,  Clegg  &/ 
Toung  are  putting  in  a  bed-rock  flume,  employing  four  men.  The  bed- 
rock has  not  yet  been  reached.  The  prospects  of  the  enterprise  are 
fiavorable. 

In  Georgia  gulch  George  Twist  is  working  three  men ;  pay  good. 

In  Humbug  gulch  P.  Iversen  employs  two  men  ;  pay  fair. 

In  American  Gulch  Hitchcock  &  Stomes  are  employing  three  men  in 
sluicing ;  pay  good. 

Messrs.  Greenleaf  &  Co.  are  building  a  large  ditch  to  carry  the  water 
of  the  three  forks  of  Swan  River  to  the  head  of  Humbug  gulch.  The 
ditch,  when  fully  completed,  will  be  about  thirteen  miles  in  length  ;  it  is 
4  feet  wide  and  4  feet  high,  flumed  for  the  entire  distance,  and  will  carry 
1,500  miners'  inches  of  water.  The  ditch  ha«  throughout  a  grade  of  a 
quarter  of  an  inch  to  carry  12  feet.  This  ditch  will  command  the  largest 
extent  of  ground  left  nnworked  in  the  county,  and  will  doubtless  prove 
a  remunerative  enterprise. 

Twelve  miles  below  Breckenridge  Salt  Lick  gulch  is  being  workd  by 
fonr  men.    Water  is  brought  from  Ten  Mile  Creek.    The  pay  is  good. 

Comparatively  little  lode-mining  was  done  in  the  county  during  the 
past  season.  In  Snake  Biver  district  considerable  prospecting  was  done 
and  with  favorable  results.  In  Montezuma  the  Saint  Lawrence  Com- 
pany worked  the  Silver  Wing  lode,  and  succeeded  iu  developing  a  fair- 
sized  vein  of  pay-ore,  specimens  from  which  were  remarkable  for  the 
amount  of  ruby  silver  contained  therein.  The  mill  of  the  company  is  a 
substantial  structure,  containing  ten  stamps  and  an  Airey  furnace, 
which,  however,  has  not  been  tested  yet.  The  mill  is  not  quite  in  running 
order.  On  Bear  Creek,  a  tributary  of  the  Snake,  and  about  one  and 
one-half  miles  above  Montezuma,  is  located  Saint  John,  the  seat^  of  op- 
erations of  the  Boston  Silver-Mining  Association,  W.  L.  Candler,  super- 
intendent. This  organization,  although  owning  much  other  valuable 
property,  are  developing  only  the  Comstock  lode,  a  large  vein,  the  ore 
of  which  carries  much  galena.  The  development  of  the  mine  has  been 
described  in  former  reports,  since  which  time,  excepting  stoping  ore  and 
the  commencement  of  another  tunnel,  designed  to  cut  the  vein  at  a 
depth  of  700  feet  from  the  surface,  but  little  has  been  done  in  the  mine. 
Since  the  last  report  a  large  n^ill  has  been  built,  finished  late  in  1872, 
and  a  few  tons  of  ore  treated  before  the  severity  of  the  winter  suspended 
operations. 

The  mill  is  built  so  as  to  receive  the  ore  from  the  ore-house,  where  it 
is  dumped  from  the  tram-way  conveying  it  from  the  mine.  On  its  en- 
trance into  the  mill  it  is  dumped  by  the  side  of  a  large  Blake  crusher, 
and  then  either  fed  into  the  stamp-battery  of  ten  stamps  or  passed 
through  the  crusher  and  rollers  and  then  elevated  to  screens  preparatory 
to  dressing.  If  the  ore  is  suited  for  amalgamation  it  is  passed  from  the 
crasher  to  the  ball-grinder,  and  from  this  machine  to  the  proper  bins, 
from  which  it  is  conveyed  to  the  roasting  furnace. 

Such  of  the  ore  as  consists  of  galena  associated  with  baryta  and 
quartz,  and  carrying  but  little  gray  copper  or  other  brittle  ore  of  silver, 
is  passed  through  the  sizing  and  dressing  machinery.  The  latter  con- 
sists of,  first,  two  continuously- working  jiggers  on  the  same  floor  with 
the  stamps.  These  jiggers  are  designed  for  stuff  of  from  4  to  1^  inches 
diameter,  and  pass  their  tailings,  if  worthy  of  further  treatment,  directly 
to  the  stamps.  From  the  stamps  the  now  finely-crushed  stuff  passes, 
secondly,  three  ^'  spitz-cutters"  which  size  it,  the  coarsest  going,  thirdly. 


286     MINES  AND   MINING   WEST   OF   THE   ROCKY   MOUNTAINS. 


mm 


to  two  other  continnoasly-acting  jiggers,  designed  for  staff  of  from  ^ 
to  1  ■"™*  in  size ;  and  the  finest,  fourthly,  to  two  of  Eittenger's  contiiiu- 
oasly- working  shaking-tables,  which  treat  the  slimes.  The  ore  now  being 
prepared  for  smelting  is  dried  and  passed  to  the  roastingfumaces,  two 
in  number.  These  furnaces  have  three  floors,  and  are  designed  to  each 
treat  eight  tons  in  twenty-four  hours.  Passing  from  one  floor  to  the 
other  the  ore  is  desulphurized,  and  in  the  lowest  hearth  is  converted 
into  silicate  of  lead.  The  charge  is  drawn  in  a  liquid  condition  into  a 
sand-bed  on  the  ground-floor  of  the  furnace-house,  and,  when  cold,  is 
broken  up  and  ta4sen  to  the  shaft-furnace,  which  is  about  10  feet  in 
height,  and  having  three  common  tuyeres.  This  furnace  is  built  of  fire- 
bricks made  of  material  found  near  the  works,  which  have  stood  per- 
fectly the  test  imposed  upon  them.  The  furnace- walls  are  one  brick 
thick,  and  are  bound  with  hoop  and  flat  iron.  The  blast  is  supplied  by 
a  McKeuzie  blower,  driven  by  a  small  steam-engine.  What  lime  is  nec- 
essary for  a  flux  is  obtained  in  the  Snake  River  Valley,  a  few  miles 
below  the  works.  The  working  results  of  this  method  of  beneficiating 
the  ores  of  the  Comstock  lode  are  most  excellent.  The  slag  from  the 
shaft-furnace  is  clear  of  silver  or  lead,  and  the  lead  produced  is  soft  and 
of  a  good  quality.  At  this  point  the  operations  of  the  company  cease, 
and  the  pigs  of  lead  riches  are  shipped  to  the  East  for  separation. 

The  amalgamation-ore,  after  being  subjected  to  a  chloridizing  roast- 
ing, is  further  treated  in  two  of  Wbeeler  &  BandalPs  pans,  furnished 
with  proper  settlers,  &c.  The  amalgam,  after  retorting,  is  smelted  into 
bars,  assayed  and  stamped,  and  in  this  state  shipped  East. 

Among  the  prominent  discoveries  of  the  year  may  be  mentioned  the 
veins  found  in  what  is  known  as  Geneva  district,  a  section  of  country 
embracing  the  main  range  between  Peru  district  and  one  of  the  numer- 
ous heads  of  the  Platte  Eiver.  The  district,  geographically,  is  jiartly 
in  Parl^  and  partly  in  Summit  Oounty,  but  owing  to  its  distance  from 
the  settled  portion  of  Park  County,  is  practically  a  Summit  County 
mining-camp.  A  number  of  promising  veins  have  been  located,  promi- 
nent among  which  are  the  Revenue,  Starr,  Overland,  and  Loraine  lodes. 
The  Revenue  has  two  shafts  of  about  20  feet  in  depth,  and  carries  a 
vein  of  pay-ore  of  about  1  foot  in  thickness.  The  ore  consists  of  gray 
copper  and  galena,  and  is  rich  in  silver,  assays  varying  from  100  to  8(^0 
ounces  of  silver  per  ton.  The  returns  from  a  lot  of  about  8  tons  shipped 
to  Georgetown  and  there  crushed,  show  that  the  first-class  ore  yields 
nearly  500  ounces  per  ton.  The  lode  is  remarkable  for  the  large  amount 
of  gray  copper  contained  in  it,  and  for  the  presence  of  beautiful  speci- 
mens of  native  sulphate  of  copper.  The  other  lodes  of  this  district 
have  been  but  little  developed,  but  all  show  more  or  less  of  the  same 
characteristics  as  the  Revenue.  The  Overland  carries  6  feet  of  mixed 
galena  and  gangue,  and  assays  nearly  1,000  ounces  to  the  ton. 

There  is  scarcely  any  doubt  but  that  this  district  will  prove  to  be  one 
of  the  best  located  during  the  year. 

GILPIN  COUNTY. 

Mr.  A.  von  Schulz,  territorial  a^sayer  at  Central  City,  has  furnished 
the  report  on  this  county. 

The  mining-industry  of  Gilpin  County  ha«  not  made  that  progress 
during  the  last  year  which  the  richness  of  the  gold-mines  promised. 
The  monthly  production  has,  in  comparison  with  former  years,  fallen 
off  during  the  past  summer  and  winter,  but  has  at  present  (end  of  the 
year)  reached  again  about  $80,000 ;  this  amount  not  including  the  ship- 
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ments  of  anriferoas  and  argentiferous  copper  matte  of  the  Boston  and 
Colorado  Smelting-Works,  which  may  be  safely  pat  down  at  $00,000 
per  mouth  more. 

Tbe  rather  stagnant  condition  of  mining  in  the  gold-region  may  be 
attribated  to  several  causes,  on  account  of  which  many,  or  rather  the 
largest  part,  of  the  Gilpin  County  mines  are  idle. 

Everybody  has  been  waiting  for  facilities  for  cheaper  and  more  profit- 
able working  of  the  mines  than  were  heretofore  in  existence.  The  great 
cry  has  been  for  a  railroad ;  and  if  a  railroad  will  really  benefit  this 
part  of  the  country  so  much  as  is  generally  belieVed,  the  fact  ought 
DOW  to  become  apparent,  a  narrow-gauge  road  being  finished  to  Black 
Hawk.  This  privilege  of  having  connection  by  rail  with  tbe  East  and 
}Vest  has  been  obtained  at  a  considerable  cost,  the  voting  of  $250,000 
in  bonds  to  tbe  Central  City  Railroad  Company,  whereby  tbe  tax  on 
tbe  whole  taxable  property  of  Gilpin  County  is  raised  to  nearly  2  per 
cent,  and  it  is  therefore  the  more  to  be  hoped  that  tbe  oompletion  of 
tbe  road  will  really  give  new  impulse  to  the  mining-industry  of  tbe 
eonoty,  as  has  been  expected.  The  rates  of  freight  will  be  reduced  y 
foel  and  labor  will  command  lower  prices ;  capitalists,  who  heretofore 
have  been  kept  away  on  account  of  tbe  tedious  trip  up  to  Central  City 
and  vicinity,  and  the  poor  accommodations  which  existed  at  that  place 
before  the  new  hotel  was  finished,  will  now  investigate  tbe  resources  of 
the  gold-region  more  thoroughly,  and  invest,  perhaps,  convinced  of  the 
mineral  wealth  of  the  district,  more  judiciously  than  has  been  done  up 
to  this  time.  As  mentioned  before,  most  of  those  lodes  which  formerly 
added  considerably  to  the  bullion-production,  are  now,  and  have  been, 
Inng  idle  for  the  past  two  years. 

The  numerous  companies  on  the  well-known  Bobtail,  Gregory,  Bates, 
Burroughs,  and  other  lodes  have  been  prevented  from  working,  partly 
bv  internal  troubles  in  Che  companies  and  partly  by  the  drowning  of 
their  properties.  It  would  lead  too  far  to  give  reasons  for  this,  to 
strangers  and  tbe  uninitiated,  seemingly  causeless  idleness  of  tbe  best 
claims  which  were  formerly  paying  so  well;  suffice  it  to  say,  that 
internal  troubles  in  some  of  tbe  companies,  which  had  it  in  their  power 
to  drain  pretty  nearly  the  whole  extent  of  two  of  the  above  named 
lodes,  caused  them  to  stop  work,  and  tbe  consequence  was  a  suspension 
of  operations  on  all  these  lodes  on  account  of  water.  It  is  hoped,  how- 
ever, that  as  the  drainage  of  one  mine  ha^i)  been  successfully  undertaken 
by  the  enterprising  owners  thereof,  (the  Briggs  Brothers,)  and  as  this 
draiofige  will  materially  benefit  some  of  the  other  claims,  a  general  re- 
rival  will  take  place  on  the  whole  line,  which  would  give  employment 
to  over  one  thousand  men.  The  Bobtail  tunnel,  started  over  a  year  ago, 
Approaches  its  completion  very  rapidly,  and  will  drain  nearly  the  whole 
»tent  of  tbe  Bobtail  lode,  promising  therefore  a  renewal  of  activity  on 
the  claims  lying  along  it. 

Another  reason  for  the  comparative  inactivity  of  the  mining-camp  is 
bond  in  the  system  of  leasing  claims,  owned  generally  by  companies, 
x>  single  miners.  This  system  does  not  tend  to  the  perfection  of  a  con- 
JDooos  and  steady  prosperity  of  the  mining-industry.  For  a  certain 
^are  of  the  net  profits,  payable  to  the  company,  these  miners  go  to 
RTork,  not  always  in  the  most  approved  manner,  and  take  out  the  ore  as 
ong  as  it  will  pay  them,  caring  little  for  a  proper  development  of  the 
proi)erty,  and  still  less  fbr  the  state  and  shape  in  which  they  leave  the 
mine  should  they  not  "  make  it  pay.''  They  are  certain  to  quit  work 
the  moment  they  run  behind  in  the  least  degree.  Should  the  company 
Dwning  the  mine  afterwards  have  the  intention  of  starting  up  work 
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on  tbeir  own  acconot,  it  findB  the  mine  stripped  and  in  Bncb  a  sbape  that 
it  would  canae  a  large  est>eiiditure  of  money  to  put  it  into  working  order 
again. 

Tbe  opening  of  oewly-diseoTered  dietricta  and  Ibe  higher  wag^s  in 
the  ueigbboriog  silver-region  about  Georgetown  have  induced  maoj 
prospectors  and  miners  to  leave  this  camp. 

The  most  effective  means,  however,  for  bringing  about  a  prosperous 
state  of  miuing-afiairs  in  Gilpin  County  would  be  a  consolidation  of  tbe 
many  small  claims,  taken  up  under  the  old  mining-laws,  in  lengths 
varying  from  a  few  feet  to  several  hundred. 

To  give  an  inst^iuce  of  tbis  subdivision,  the  800  feet  at  present 
located  and  partly  developed  in  tbe  origionl  Bobtail  lode  are  cut  upJoKi 
claims  of  respectively  4dJ^,  6C§,  72.  33^,  66§,  and  128  feet ;  tbe  1,700 
feet  on  tbe  Gregory  lode  are  owned  by  tive  separate  companies,  while 
tbe  2,347  feet  ou  the  BurrongbH  lode  are  divided  into  seventeen  dis- 
tinct claims';  and  so  it  is  with  nearly  all  the  more  prominent  mines. 

Mining,  of  course,  becomes  more  and  more  expensive  the  dee]>er  it  is 
carried  on,  and  it  is  a  matter  of  no  great  calculation  to  see  the  neceseit; 
of  a  consolidation  of  these  different  claims  in  tbe  near  future. 
'  Nobody  who  has  followed  tbe  development  of  the  reaonrces  of  this 
gold-region  in  past  years  will  have  any  doubt  as  to  its  future  proaperilj. 

The  opening  and  working  of  tbe  innumerable  lodes  have  nowhere 
shown  a  giving  out  of  the  precious  metals,  and  when  it  has  temporarily 
appeared  so  it  must  be  attributed  to  only  a  local  deterioration  in  the 
quality  of  the  gold-bearitig  material,  which  will  occur,  mor6  or  lesii,  in 
every  mine  and  in  every  country. 

The  total  production  of  Gilpin  County  for  the  year  1872  amounts  to 
$1,389,289.  Of  this  amount  $959,439  were  produced  in  boHion,  par- 
chased  and  shipped  by  the  banks ;  $419, S5U  represents  tbe  value  nf< 
first-class  ore  from  Gilpin  County  treated  by  the  Boston  and  Colonido 
B melting- Works,  and  $10,000  worth  of  ore  and  tailings  were  purchu^ 
by  the  cblorination-works  of  Cosh  &  Bockwell. 

The  shipments  of  tbe  banks,  as  given  in  detail  by  the  express  office, 
are  as  follows ; 

Boch^  Mountain  NatUmal  Bank. 


Corrency. 

Jannai? S^,7i>7 

February ■ a»,933 

Mareli 2T,04a 

AprU.- 2-^,760 

May 18,^0 

June 29,231 

July 35,646 


AufciMt $39,S4J 

Su|>tembeT a2,4)i 

October Xi,\i^ 

November 39,  aW 

December 43,  j£ 

Total 3J-i,>a-: 


Thatcher,  Stanley  «£  Co^s  Sank. 


Janaary $30,600 

Febrnary 20,650 

March 21,500 

April 29,400 

May a'!,600 

June as,  000 

July 40,600 


Angnst ^>,Ci<'> 

September a!,tW 

October Sc-C-ii 

November 23,^" 

December 31,  KJ' 

Total--. 359,  aw 
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NiUh.  Youngs  dk  Co.^s  Bank. 


CctrroDcy. 

Jaotiary $42,056 

February 89,300 

March 10.8D0 

April 24,796 

May 12,800 


Cnirencj. 

June 127,000 

July 21,000 


Total 177.752 


Black  Hawk  Savings  Bank, 


Cazrency. 

April $4,300 

May 4,000 

June 13,930 

July 14,250 

Augnat 8,500 


Cnrrency. 

September $4,270 

October :m 


Total 49,630 


The  amoant  of  milling  and  smelting  ore  raised,  daring  the  past  year, 
is  estimated  at  90,000  tons,  of  which  between  3  to  4  per  cent,  is  smelt- 
iog-ore,  although  the  percentage  of  first-class  ore  can  safely  be  placed 
at  10  per  cent.  Not  more  than  3  to  4  per  cent.,  however,  is  sorted  oat 
as  smelting-ore,  the  balance  being  sent  to  the  stamp-mills. 

The  mill  or  second-class  ore  yields,  on  an  average,  from  $10  to  $12.50 
per  ton,  while  the  valae  of  the  smelting-ore  may  be  estimated  between 
•80  and  $100  per  ton  of  2,000  ponnds. 

Oat  of  seventy  stamp-mills,  with  1,300  stamps,  only  fonrteen,  with  360 
stamps,  have  been  in  operation  daring  the  past  year.    They  are: 


stamps. 

Potter's  mm 15 

Clayton's  niiU 30 

Whitcomb's  mUl 20 

iSuUivan's  mill... 25 

Black  HawkMiU 50 

LakeMilla 20 

Meade  MiUa 20 

Senaenderfier  Min 20 


*  Stamps. 

NewTorkMiU 55 

Kimber  &,  Fnllerton's  miU 16 

Polar  Star  Mm 32 

Berbaos  A;  Mmer'smm 20 

ArrigbiMilta 10 

BriggsMma 25 

Total  nomberW  atampa 360 


The  Boston  and  Colorado  Smelting- Works  have  porchased,  according 
to  Professor  HOl's  statement,  during  the  year  1872,  9,050  tons  of  ore. 
Of  this  amoant  6,050  tons  were  prodaoed  in  Gilpin  Ck>anty,  for  which 
1178,000  were  paid  at  the  works ;  21,000  tons  came  from  Clear  Creek 
CoQDty,  and  realized  $320,000,  while  Park  Connty  furnished  600  tons  of 
the  above  total,  with  $88,000  valnation. 

The  6,950  tons  of  ore  famished  by  Oflpin  Coanty  inclade,  however, 
about  3,000  tons  of  tailings,  which,  with  a  margin  of  the  smelting- 
works  of  $24  per  ton,  have  a  valae  of  $72,000.  Taking,  farther,  the  aver- 
age margin  on  ores  at  $43  per  ton,  the  remaining  3,950  tons  of  ore  ara 
worth  $169,850.  U  to  these  two  amoante  the  above  $178,000,  which 
the  works  actually  paid,  are  added,  we  have  the  actaal  valae  of  the  pro- 
dact  of  first-cUss  ore  and  tailings  from  Gilpin  Coanty,  and  bought  by 
the  Boston  and  Colorado  Smelting- Works,  amounting  to  $419,850. 

The  works  have  enlarged  their  capacity  by  the  addition  of  one  rever 
beratory,  of  which  there  are  now  three  in  all,  and  one  blast-farnace  for 
the  reworking  of  slags  obtained  by  the  treatment  of  zinciferous  silver- 
ores.  The  blast-fdmaoe  has  only  lieen  ronning  for  a  short  time,  but  it 
is  the  intention  of  the  managers  to  start  it  up  again  as  soon  as  the  coke, 
which  will  be  used  instead  of  charcoal,  arrives. 

The  Cash  &  BockweU  Chlorinatiou-Works  will  be  soon  started  up 

19  M 
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again,  for  which  pnrpose  they  have  already  commenoed  haying  ores, 
(first-class  and  tailings.)  They  will  increase  their  capacity  if  they 
shoQld  see  a  necessity  for  it. 

Of  the  principal  mines  in  Gilpin  Goanty  the  following  have  been 
worked,  more  or  less,  daring  the  past  year : 


California. 

Forks 

Alps. 


SoderickDhn. 
Kansas 


Claim. 

-  1 

...  1 

...  1 

...  1 

...  4 


Kent  County 1 

American  Flag 1 

Gardner 1 

Grinnell -• 5 

Casto 1 

Union  Pacific  Railway 1 

Leavitt 1 


Clum. 

MiBsoori 1 

Sparks 1 

Prize :...  1 

Jones 2 

Senderburg 3 

Mertn  County 1 

Gould  and  Curry 1 

Fisk 3 

Foot  and  Simmons 1 

BobtaU 1 

Briggs 1 

7ooa 


W 


1 


The  Bobtail  tannel,  started  for  the  purpose  of  draining  the  Bobtail 
and  adjoining  lodes  and  working  them,  has  at  present  reached  a  length 
of  1,100  feet,  and  is  only  a  few  feet  distant  from  the  above-named  Icxle. 
It  crosses  the  Fisk  588  feet  from  its  month,  and  will  intersect  the  Bob- 
tail between  the  Sensenderflfer  and  Trust  Company's  claims  at  a  depth 
of  500  feet  below  the  surface.  The  dimensions  of  the  tannel  are  6  by  7 
feet,  with  a  fall  of  6  inches  in  100  feet/ 

The  minimum  number  of  feet  driven  per  month  was  36,  the  maximnm 
number  78,  costing  on  an  average  $22  per  foot,  exclusive  of  timbering, 
tram  ways,  flumes,  &c.  The  total  cost  of  the  tunnel  will  be  between 
$35,000  and  $40,000. 

The  Wood  lode,  in  Leavenworth  Gulch,  is  at  present  principally 
worked  for  the  pitch-blende  (A  W)  it  contains.  The  first  lot  of  oi-e, 
amounting  to  200  pounds,  was  sent  to  England,  and  sold  for  $300,  or 
$1.50  per  pound,  assaying  67  per  cent  of  oxide  of  uranium. 

From  the  last  lot  of  1,200  pounds  no  returns  have  as  yet  been  re- 
ceived ;  and  about  four  tons  more  are  on  the  dump,  not  yet  closely 
enough  sorted.  The  mine  is  worked  at  a  depth  of  70  feet,  this  being 
the  only  instance  where  pitch-blende  is  found  so  close  to  the  surface, 
the  occurrence  in  Saxony,  Bohemia,  and  Bedruth,  Cornwall,  being 
found  at  much  greater  depth. 


BOULDER  COUKTY. 


Mr.  Lawrence  Thompson,  territorial  assayer  for  thiel  county,  has  fhr- 
nished  the  following  report : 

Most  of  the  mines  of  this  county  are  worked  by  the  original  prospect- 
ors, or  discoverers,  and  the  want  of  reduction>works  or  an  easily  access- 
ible market  has  operated  in  most  cases  to  prevent  production  of  ores 
beyond  that  incidental  to  exploration.  Some  few  lots  of  ore  have 
been  occasionally  sold,  but  there  are  no  systematic  accounts  from  which 
totals  and  values  could  be  taken.  The  unusually  heavy  snows  of  last 
winter  and  spring  have  much  delayed  work,  and  limited  it  to  the  few 
summer  months.  The  gold  and  silver  mining  districts  of  Boulder 
County  commence  about  five  miles  from  the  foot  of  the  mountains,  on 
the  east  side  of  Gold  Hill,  and  extend  west  dome  twelve  miles  in  a  direct 
line  to  the  summit  of  the  Snowy  Range.  They  reach  on  the  north  and 
south  the  limits  of  the  county,  embracing  an  area  of  about  two  hundred 
and  eighty-eight  square  miles. 
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The  principal  districts  are  Grand  Idand,  Gold  Hill,  SngarLoaf,  James 
Creek,  and  Ward. 

Grand  Island  dutriet. — ^The  Gariboa  mine  is  located  on  Caribon  Mount- 
ain, foar  miles  east  of  the  Middle  Bonlder  or  Dartt  Pass,  and  is  9,800 
feet  above  tide-water.  This  lode  extends  1,400  feet  on  the  surface,  and 
its  coarse  is  N.  82^o  w.  The  owner,  Mr.  A.  D.  Breed,  has  obtained  a 
United  States  patent  for  the  property. 

There  are  in  this  mine  eleven  shafts,  aggregating  1,248  feet  in  depth. 
The  main  or  working  shaft  is  329  feet  deep ;  another  is  229 ;  a  third  is 
129,  and  eight  others  are  from  20  to  100  feet  deep.  There  are,  also,  four 
levels,  aggregating  1,678  feet  in  length.  The  walls  are  not  well  defined, 
there  being  no  regular  selvages.  The  crevice  may,  however,  be  stated 
to  be  from  6  to  8  feet  in  width,  and  the  paying  part  of  the  vein  is  from 
6  inches  to  4  feet  wide.  The  ores  of  this  mine  are  sulphurets  of  silver, 
argentiferoos  galena,  brittle  and  native  silver,  with  but  little  zinc- 
blende.  They  are  easily  teduced  by  chloridizing,  roasting,  and  amalga- 
mation. 

Mr.  Breed  has  kindly  furnished  ih)m  his  books  the  following  state- 
ments of  the  product  from  the  time  of  his  purchase,  September  21, 1870, 
to  October  1, 1872.  Number  of  tons  of  ore  mined  and  milled,  3,650f ;  net 
profit  per  ton,  $90  currency.  The  present  developments  in  the  mine  ex- 
pose 34,082  tons  of  ore.  In  the  bottom  of  the  deep  shaf^  as  well  as  in 
the  260-foot  level,  is  a  fine  vein  of  first-class  ore,  44  inches  wide.  Mr. 
Breed  also  owns  and  operates  a  mill  at  the  village  of  Middle  Boulder, 
four  miles  east  of  the  mines,  of  which  the  following  is  a  brief  description : 

The  mill  building  measures  100  by  165  feet,  and  has  five  terraces  or 
floors.  The  motive-power  is  steam,  and  the  method  of  treatment  is  chlori- 
dizing-roasting  in  Bnickner  cylinders,  and  amalgamation  in  pans. 
Twenty  men  are  required  to  run  the  works  day  and  night,  and  3,500 
pounds  of  salt  are  used  during  the  twenty-four  hours.  The  bullion  pro- 
daced  is  from  .850  to  .950  fine,  and  the  capacity  of  the  works  is  from  18 
to  20  tons  per  day. 

Idaho.  This  mine  is  about  one  mile  east  of  the  Garibou  lode,  on  what 
is  known  as  Idaho  Hill.  The  following  facts  in  relation  to  it  were  fur- 
nished by  Mr.  J.  D.  Westover,  one  of  the  owners : 

The  main  shaft  has  beep  8unk  to  a  depth  of  100  feet,  at  a  cost  of  $300, 
including  timbering,  shafb  house,  &c.  Amount  received  for  ores  sold, 
10,985.    Width  of  crevice  3  feet ;  width  of  ore- vein  12  to  24  inches. 

The  Perigo  mine,  one  of  the  first  discoveries  in  this  district,  contains 
gold  on  the  surface,  but  it  has  had  comparatively  little  development. 
During  the  past  season  the  4-foot  vein  has  produced  (25  per  ton  in  the 
stamp-mill.  In  the  shaft,  which  is  40  feet  deep,  sUver-ore  of  fine  grade 
replaces  the  gold  at  a  depth  of  25  feet  from  the  top. 

Isabel.  This  is  a  recent  discovery,  lying  about  300  feet  south  of  the 
Caribou  mine,  and  has  a  shaft  of  35  feet  in  depth,  with  a  crevice  5  feet 
wide,  and  an  ore-streak  of  10  inches.  The  first-class  ore  has  been  sold 
to  the  Boston  and  Colorado  Smelting  Company,  of  Black  Hawk,  for 
^358  per  ton  ^  second  class  for  $229  per  ton.  Amount  not  stated.  The 
third-class  ore  as&ys  $100  per  ton. 

Boulder  County  lode.  This  vein  lies  about  two  miles  east  of  Cairibou. 
There  are  eight  shafts  on  it,  aggregating  250  feet  in  depth ;  also  225 
feet  of  levels  and  tunnels.  It  has  produ^  during  the  past  season  600 
tons  of  ore,  worth,  by  assay,  from  $20  to  $150  per  ton  in  gold  and  silver. 
Part  of  the  ore  was  sold  to  the  Boston  and  Colorado  Smelting  Company, 
and  another  part  was  worked  by  stamp-mill.  That  portion  stamped 
yielded  $3,850  gold.    The  width  of  the  crevice  is  5  feet,  and  the  width 
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of  ore-Streak  2  feet    I  am  indebted  to  Mr.  Charles  Sherman,  one  of  the 
owners,  for  the  above  statements. 

Sherman.  This  mine  has  two  shafts,  one  90  and  one  40  feet  deep. 
Width  of  crevice,  5  feet ;  width  of  ore,  25  inches.    The  Boston  and  Col- 
orado Smelting  Company  have  paid  for  the  first-class  ore  from  this  mine 
'  $376,  and  for  the  second-class,  $128  per  ton.    Cost  of  mining  and  mait- 
eting  ore,  $50  per  ton.    Statement  fhmished  by  lessees. 

Seven-Thirty.  This  mine  is  located  immediately  north  of  the  Gariboii 
mine,  running  parallel  with  it,  and  the  claim  is  3,000  feet  in  length.  Mr. 
E.  A.  Hupper,  one  of  the  owners,  and  manager  of  the  mine,  famished 
the  following  statement : 

The  main  shaft  is  75  feet  deep,  and  175  feet  of  levels  have  been  ran; 
average  width  of  crevice  3^  feet ;  average  width  of  ore  12  inches.  The 
entire  expenditure  in  and  abont  the  mine,  including  shaft-house,  build- 
ing road  to  mine,  &c.,  is  $3,922.24.  The  receipts  from  sales  were  $5,837.60. 

Grand  View,  on  Caribou  Mountain,  has  a  main  shaft  80  feet  deep, 
and  two  other  shafts  aggregating  47  feet  in  depth.  Width  of  crevice  3 
to  4  feet,  containing  an  ore- vein  from  8  to  12  inches  wide.  Twelve  tons 
of  ore  have  been  sold,  for  which  $216.50  per  ton  have  been  realized. 
About  25  tons  of  second-class  ore  are  at  the  mine,  the  estimated  value 
of  which  is  $50  per  ton.  The  owners  have  expended  in  and  about  the 
mine  $2,320.25. 

Bullion,  near  the  village  of  Cardinal.  One  shaft  has  been  sunk  30 
feet  deep.  Width  of  crevice  4  feet.  The  rock  yields  in  stamp-mill  |25 
per  ton  in  gold.    Cost  of  mining,  hauling,  and  milling,  $10  per  ton. 

The  No-Name  lode  is  owned  by  William  Donnel  &  Company.  One 
shaft  has  been  sunk  55  feet  deep.  In  sinking  this  shaft  $478  have  been 
realized  from  sales  of  first-class  ore,  and  $1^  for  second-class.  Width 
of  crevice  4  feet ;  width  of  ore- vein  8  inches. 

The  Trojan  lode  lies  near  Cardinal.  The  main  shaft  is  130  feet  deep, 
the  east  shaft  00  feet,  and  there  are  100  feet  of  levels.  This  mine  hat» 
produced  600  tons  of  ore,  yielding  in  stamp-mill  $10  per  ton  in  gold. 
Considerable  ore  from  this  mine  has  been  sold  for  from  $120  to  $208  per 
per  ton.    Width  of  crevice  4  feet;  width  of  ore- vein  18  inches. 

Sovereign  People.  This  mine  has  three  shafts  aggregating  150  feet,  the 
main  shaft  being  70  feet  deep.  First-class  ore  seUs  for  $175,  and  second 
class  for  $100,  per  ton.  Width  of  crevice  4  feet  j  width  of  ore-vein  16 
inches. 

Arlington.  The  main  shaft  is  50  feet  deep.  The  ore  contains  both 
gold  and  silver,  yielding  in  stamp-mill  $13  per  ton  in  gold ;  assay- valoe 
$60  per  ton. 

Hetzer  &  McKenzie's  stamp-mill  is  located  at  the  town  of  Middle 
Boulder.  It  contains  fifteen  500-pound  stamps,  and  is  run  by  water- 
power.  Its  capacity  is  seven  tons  per  day.  During  the  summer  of  1872 
it  was  run  three  months,  producing  $5,643.65,  gold.  Cost  of  mill, 
$3,000;  cost  of  operating  mill  twelve  hours,  $3 ;•  cost  of  quicksilver, 
&c.,  per  day,  50  cents.    Wear  of  shoes  and  dies  per  month,  $125. 

The  Washington  Avenue  is  situated  on  the  divide  between  North 
Boulder  and  Four-Mile  Creeks,  and  three  miles  west  of  Sugar-Loaf 
Mountain.  This  lode  is  a  recent  discovery,  and  is  producing  ores  of 
high  grade.  The  first-class  ore  yields  by  assay  $399  per  ton,  and  con- 
sists of  argentiferous  galena  with  sulphurets  of  silver.    The  width  of  the 

crevice  is  6  feet ;  that  of  the  ore- vein,  20  inches. 

»  -  - 

*  I  give  these  figures  as  reported  by  Mr.  Thompson ;  but  they  seem  to  me  bc:tp1ic&bly 
low.— E.  W.  R. 
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Ward  district. — ^The  ores  of  Ward  district  are  generally  refSractoiy, 
and  bnt  a  comparatively  small  per  cent,  of  the  valae  can  be  saved  by 
stamp-mills,  owing  to  the  failure  to  complete  and  run  saccessf ally  the 
redaction-works  at  the  Ni-Wot  mine  on  the  Columbia  lode.  Com- 
paratively little  mining  ha^  been  done  in  the  district  during  the  year. 
Still  the  district  is  known  to  contain  some  of  the  most  valuable  lodes  in 
Colorado,  among  which  are  the  Columbia,  (which  has  been  opened  by 
different  shafts  at  short  intervals  for  a  distance  of  one  and  a  half  miles,) 
the  Stoughton,  Celestial,  and  others.  The  Columbia  shows  a  strong 
vein  for  the  whole  distance  explosed.  The  average  value  of  the  first- 
class  ore  is  about  $100  x>er  ton.  It  is  principally  sulphurets  of  iron  and 
copper,  carrying  a  small  amount  of  silver. 

The  Stoughton  has  a  pay- vein  of  about  3  feet,  the  ore  being  sulphurets 
of  .iron  and  copper,  first-class  ore  being  worth  $175  per  ton. 

The  Celestial  has  a  pay- vein  of  about  12  inches,  and  has  been  worked 
dm'iDg  the  past  season  to  a  limited  extent,  the  ore  yielding  $250  per 
cord,  of  about  seven  tons  in  the  stamp-mill  process.  The  first-class  ore 
of  this  mine  assays  over  $200  per  ton. 

Gold  HiU  district.— The  Bed  Cloud  lode  was  discovered  in  May,  1872. 
Mr.  John  Evans,  one  of  the  owners  and  manager  of  the  mine,  Aimishes  - 
the  following  statement:  Depth  of  shaft,  75  feet;  length  of  levels,  60 
feet;  width  of  crevice,  3  feet  and  6  inches;  product  of  mine  from 
August  1  to  December  31,  40  tons  of  first-class  ore,  with  an  average 
Talue  of  $900  per  ton,  and  250  tons  of  second-class  ore,  worth  $100  per 
ton.  This  mine  contains  both  gold  and  silver,  and  is  remarkable  on 
account  of  containing  these  metals  in  combination  with  tellurium,  the 
mineral  found  being  petzite.  There  have  also  been  promising  discov- 
eries made  during  the  season  on  the  east  flank  of  Gold  Hill,  which  are 
now  being  developed.  Among  these  may  be  mentioned  the  Phoenix 
lode,  which  has  a  shaft  35  feet  deep,  with  a  crevice  of  4^  feet.  Value 
of  finst-class  ore,  $200  per  ton. 

The  Blue  Jay  is  also  a  recent  discovery  of  some  promise.  There  are 
several  other  valuable  lodes  on  Gold  Hill,  which  have  been  worked 
daring  the  season  to  a  limited  extent,  viz,  the  White  Bock,  Seyen-Thirty, 
Twins,  and  Horse-Fall.  The  ores  from  these  mines  have  been  worked 
by  stamp-mill. 

A  company  has  been  organized  by  some  of  the  most  prominent  busi- 
ness men  of  Boulder  City,  for  driving  a  tunnel  under  Gold  Hill  from 
Left-Hand  Creek,  and  work  on  the  same  is  now  being  vigorously  prose- 
coted.  It  is  a  work  of  some  magnitude,  and  promises  large  results,  as 
it  will  cross  lodes  of  known  value  at  a  great  depth. 

CitUrdl  districtj  or  Jamestown. — ^This  district  is  situated  on  James 
Creek,  a  tributary  of  Left  Hand.  The  ores  found  here  contain  both  gold 
and  silver.  Some  of  the  mines  produce  large  quantities  of  sulphurets  of 
iron  and  copper,  also  much  argentiferous  galena,  and  some  arsenical 
and  antimonial  silverrores. 

Tbe  crevices  and  ore-streaks  are  generally  large,  and  would  produce 
large  quantities  of  low-grade  ores ;  but  owing  to  the  want  of  adequate 
means  for  reduction,  no  mining  has  been  done  the  past  season.  A 
uQint)er  of  new  discoveries  have  been  made  and  are  being  developed  in 
different  parts  of  the  county.  At  the  head  of  Four-Mile  Creek,  at 
Garden  Gulch  and  at  Williamsburgh,  lodes  have  been  opened,  showing 
argentiferous  galena  in  such  quantities  as  to  induce  preparations  for 
vigorous  work  during  the  winter. 

Gnlch-mining  has  been  prosecuted  to  some  extent  on  Four-Mile  Creek, 
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about  eight  miles  west  of  Boulder  Oity,  during  the  past  summer,  and 
about  (6,000  in  gold  was  received  at  the  Boulder  Bank  from  this  source. 

PABK  COUNTY. 

For  the  following  reports  on  Park  and  Lake^Gounties  I  am  indebted 
to  Edward  D.  Peters,  M.  E.,  late  territorial  assayer  at  Fair  Play,  who 
wishes  to  acknowledge  the  valuable  assistance  of  Messrs.  Mills,  Stan- 
sell,  McGraw,  and  Dudley. 

Geology  of  the  principaJ,  mining-districts  of  Park  County. — ^From  Fair 
Play  to  the  base  of  Lincoln,  Bross,  and  Buckskin  Mountains,  and  fol- 
lowing the  whole  course  of  the  Mosquito  range,  there  exist  extensive 
gravel  and  drift  deposits  entirely  covering  the  surface  of  the  country. 
These  deposits  are  all  more  or  less  auriferous,  and  include  some  of  the 
best  paying  placers  in  the  county.  The  bed-rock  is  a  micaceous  sand- 
stone, containing  much  lime  and  alumina.  The  wash-boulders  are 
mostly  quartzite  from  the  higher  formations,  plentiful  but  not  large. 
From  Horseshoe  district,  and  probably  still  farther  south,  to  Ute  or 
Hoosier  Pass,  the  primitive  rocks  are  overlaid  by  three  distinct  forma^ 
tions,  two  of  which  might  be  subdivided  into  an  immense  number  of 
strata:  first,  sandstone;  second,  limestone;  third,  porphyritic  trap. 

In  many  of  the  deeper  gulches,  and  on  several  of  the  lower  mountains, 
one  or  all  of  these  formations  have  been  scoured  away.  On  Mount 
Bross  the  geological  formations  can  be  plainly  seen.  On  the  primitive 
schistose  rocks  rests  a  layer  of  metamorphic  sandstone  1,500  feet  thick. 
This  is  overlaid  by  limestone  1,800  feet  thick,  and  this  ajgpain  is  c^ped 
by  porphyritic  trap  800  feet  thick.  These  figures  are  not  s^bsolately  ac- 
curate, but  are  correct  enough  to  show  the  enormous  thickness  of  the 
stratified  silver  and  gold  bearing  rocks.  The  chemical  and  physical 
properties  of  the  sandstone  and  limestone  vary  very  conMderably  at  dif- 
ferent depths.  I  am  not  aware  that  any  analyses  have  been  made  of 
these  rOcks,  and  can  therefore  give  only  one,  which  I  made  from  the 
limestone  directly  below  the  Moose  mine,  elevation  about  13,000  feet 
above  sea-level : 

Perceot 

Carbonate  of  lime 84.3 

Carbonate  of  magnesia 3.0 

Silica : 9.6 

Moisture 1.4 

98.3 

The  principal  gold-lodes  aiiB  found  in  the  lower  strata  of  sandstone; 
the  higher  strata  are  traversed  by  numerous  and  extensive  silver-bear- 
ing veins,  carrying  gray  copper,  zincblende,  and  galena,  with  quartz 
gangue,  while  in  the  higher  limestones  are  found  the  enormously  rich 
silver  deposits  which  have  rendered  the  Mount  Lincoln  district  so 
famous.  These  deposits  are  characterized  by  the  presence  of  galena, 
silver-glance,  and  gray  copper,  and  have  almost  invariably  a  heavy  spar 
gangue.  I  cannot  learn  that  any  paying  mineral  has  been  discovered 
in  the  trap. 

Mineralogy  of  Park  County. — ^The  following  list  of  the  minerals  of  this 
county  includes  only  those  which  I  have  myself  examined  and  tested. 
I  do  not  claim  it  to  be  fuU  or  perfect,  simply  correct : 
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Park  Cknmtif  wnmetaU. 


Locality. 


Deflcription. 


VattTogold. 

Kattni  BQwr. 

Gia^tou  — 

Moljbdenita 
AreeDtite — 
Gafeaite 


(I) 

(IfaogauMe 
bleode,lLa) 

TiiiwiMrndc  . . . . 


rjaw 

ChllOO|lJ|lii0. 


^rcarite.... 
Aiwoopyrite 

Zmkenite 

JaaiMooite  .. 
Tetrabedrtte. 


Stephanite... 
CommofD  flslt. 


Canumte.. 
rioodte. .. 
Ctrorite.... 
XeUc«nite. 
HeauUto.. 


Chromite 
Entile... 


PjTolasite 
limonite .. 
QoarU.... 


WoQMtoiiite... 

Pyroxene 

AuphilKde 

Garnet 

Epidote 


Plneer  and  lend  mines 

Plaoer-mines ;  alao  lead-mino  on  Chalk  Creek. 
In  limeetone  on  Silver  Heeto  Mountain 

Silver  Heels  Mountain 

In  Silver  Star,  Moose,  and  other  mines 

In  all  the  mines  in  both  sand  and  Umestone. 

Assays  from  |3  to  $19  per  ton,  and  as  high 

as  $IM  per  ton  in  gold. 
In  some  of  the  old  gold-mines  near  Qoaxts* 

ville. 

In  large  qnantities  in  the  Moaqnlto  cold- 
mines.  Also  in  some  sUver-mines.  Car- 
ries from  $10  to  fiiiO  par  ton  in  silver.  Sev- 
eral  specimens  tested.    Yielded  cadmium. 

In  all  the  gold-mines  and  in  the  silver>mines 
at  Bockakin.  Invariably  auriferous,  bat 
seldom  rich  enough  to  be  of  value. 

Fdond  Jn  all  the  gold  and  most  of  the  silver 
mines.  The  i  lohest  matrix  for  gold,  often 
sssayin^  as  high  as  $150  per  ton ;  slso,  |300 
per  ton  m  silver. 

Phillips  mine 

Priest  mine  on  Silver  Heels  Mountain 

Sweet  Home  mine 

do 

Ptincipsl  stiver-ore  of  Boekskin  district;  as* 
aays  from  $S0  to  $300  per  ton.  Select  »peci* 
men  from  Moose  mine  sssayed  |3,S00. 

Boekskin  district 

In  Moose  and  other  sUver-mines 

At  the  salt-works  and  several  mineral  springs. 

In  small  quantitiss  in  Wade  Hampton  mine. 
The  Moose  and  other  mines  in  the  lime- 
stone f6rmati<m  carry  from  5  to  SO  per  oent. 
of  their  aalver  contents  in  the  soape  of  a 
chloride,  but  invisible  to  the  eye. 

Saltworks 

Sweet  Home  mine 

Sacramento  Gulch,  Sweet  Home  mine 

Unknown  mfaM  at  Mont0a«nflfy 

In  many  places  in  the  park 

PfaillMie  mino  Hamifton,  Silver  Heels 

Hamilton,  Silver  Heels 

Silver  Heels  Mountain 

On  TTte  Pass  in  reins  of  quarts  traversing 


FeU^ar. 


Toonnaline 
Pvehnite.... 

Apatite 

Batite 


Anhydrite 

Gvpsom 

UcJantei 

Anelealte 

Chdcan 


Caktte. 


terite.. 

te 

thite. 


Buckskin  snd  Silver  Heel  Mountains 

Extensive  beds  in  the  South  Park 

In  nearly  every  mine  and  in  veins  traversing 

the  limestone  strata. 
In  veins  traversing  the  lower  limestooesu 

In  limestones  and  dolomits 

In  schistose  rocks  at  Montgomery. 

-c ^ 

in  trap  rock  on  summit  of  Mount  Bross. 

Yenr  abondaot  and  in  many  varietiea,  esped- 
slTy  near  the  innction  ofthe  sandstone  and 
scnlatose  rocks.  I  have  noticed  Uotite, 
phlogopite,  and  mnacovite. 

In  many  varieties  in  the  schistose  rocks. 
Have  observed  fine  crystals  of  Labrador 
in  trap. 

In  schist  sbove  Mmitgomery 

In  trap  lock 

Id  schist 

Principal  gangue  rock  of  the  Umsstone  sUver- 
mines. 

Salt-works 

Various  mineral  springs  ! 

Sweet  Home  mine 

Horseshoe  lead-mine 

Sweet  Home  mine 

Very  abundant  in  all  of  the  mining  districts. 


IMomite. 
Siderite.. 
Cemaaite 


Ualachite. 


In  Umestone 

Sweet  Home  mine  andmany  places  in  Psrk. . 

In  Horaeshoe  mines  in  immense  masses, 
usually  oontainiuc  a  kernel  of  galena.  As- 
says from  |10  to  ^flOO  in  silver.    No  gold. 

Sweet  Home  mine 


Cn^stals  very  rare  and  imperfect.    In 

uuninm,  fliUtened  grains  and  shot. 
In  nuggets  and  wires.    In  thin  scales. 
Very  impore ;  containing  oxide  of  iron 

and  eaithy  matter. 
In  threadlike  reins. 
Amorphous  and  laminated. 
In  simple  snd  modified  cubes,  also  In 

twins;  also  coarse  and  fine  granular. 

the  coarse  being  always  the  richer. 
Massive. 


Mostly  maasive.    Highly  ferruginous. 


In  simple  cubes,  pyritobedral,  and 
massive.  In  the  rhillips  mine  per- 
fect cubes  are  found  of  onormona  size. 

Crystsllised  and  massive.  Often  iri- 
aescent.  Beautiful  variegated  speci- 
mens are  found  In  the  Mosquito 
mines. 

Cellular. 

Massive. 

In  minute  etystals. 

Capillary.    So-called  featber-ore. 

In  complicated  crystslline  forms  and 


CrystalUMd. 

Maaaive  and  crystslUne. 

Massive  and  crystidlised. 


Cxystalline. 

CrystalUxed,  massive ;  pink  and  vidlei. 

Mmute  crystals  snd  masaive. 

Massive  and  earthy. 

Argillaoeoua. 


ibroua. 
Maaaive. 
CrystaUiaed. 


Earthy. 

Crystallised  and  massiveL 


In  endless  fonns  and  varieties. 
Crystallised 


Larxe  black  crystsls.  Both  endsperfect 
In  clnsters  of  smaO  crystals. 
Mssaive. 

and     massive.      Very 


Crystallixed 

abundant. 
Crystollised. 

Crystallized  and  in  aheeta. 
In  concretions. 
Crystallized. 
In  concretions, 
fliystallised  and  massive.  Some  of  the 

crystals  are  double'refracting. 
Massive. 
Crystallised. 
Massive.    Very  abundant. 

^  veryminnte  crystals  and  coneretiona. 


\ 
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Pera  distxiot,  in  this  county,  has  fhrnished  some  ma^iftoent  speci- 
mens of  mby  silver,  in  large  and  translucent  crystals.  I  cannot  give 
the  precise  locality. 

Freoious  condition  of  mining  affairs  in  Park  County. — ^From  1859  to  the 
present  time,  placer  and  lode  mining  have  been  conducted  in  Park 
County  with  greater  or  less  success.  It  is  impossible  to  form  any  cor- 
rect estimate  of  the  total  production  in  gold  for  'that  time,  but  it  will 
probably  fall  short  of  $2,750,000. 

The  placers  have  been  mined  principally  by  the  slow  and  expensive 
method  of  rocking  and  ground  sluicing.  Within  the  last  two  yeais 
more  economical  processes  have  been  introduced,  and  gravel  which  a 
few  years  ago  would  not  pay  over  $2  a  day  to  the  man,  will  now  yield 
$5  to  $10,  and  even  $20. 

This  increase  in  production  and  corresponding  diminution  in  expense 
has  been  effected  by  substituting  water-power  for  manual  labor.  Dur- 
ing the  past  summer  several  parties  have  introduced  the  system  of 
booming.  This  consists  in  collecting  water  in  a  reservoir  until  a  strong 
head  is  obtained,  and  then  letting  it  over  the  bank  to  be  washed,  in  a 
body.  The  powerful  current  carries  down  trees,  boulders,  and  all  other 
impediments,  and  moves  more  dirt  in  a  single  hour  than  could  formedy 
be  excavated  in  a  day. 

The  history  of  the  gold-lodes  of  this  district  is  exactly  the  same  as 
that  of  Central,  Gold  Dirt,  Empire,  and  many  other  mining  camps  in 
this  Territory.  The  top  quartz,  decomposed  and  prepared  by  nature  for 
amalgamation,  was  easily  mined  and  readily  treated.  Large  companies 
were  formed,  extensive  mills  built,  and  much  mon^  expended.  As  soon 
as  the  snlpfanrets  were  reached,  the  mills  were  olosed  and  operations  on 
the  mines  suspended,  as  it  was  found  impossible  1;o  treat  the  pyritons 
'«  ores  sucoessfnlly  by  amalgamation.    There  are  a  large  numb^  of  gold- 

leads  at  Hamilton,  Montgomery,  and  Mosquito,  *which  only  require 
.  *^  proper  treatment  to  render  them  profitable.    Oonoentration  and  smelt- 

v^y  *      ing  would  appear  to  be  the  most  effectual  and  economical  method  of 

handling  these  ores. 

PresenJt  eonMUon  of  mining  affairs. — ^Mining  has  received  a  powerful 
impulse  during  the  past  year  from  the  rich  silver  discoveries  on  Lincoln 
and  Bross  Mountains.  Although  no  great  amount  of  money  has  as  yet 
been  taken  out,  the  discoveries  have  caused  an  influx  of  prospectors 
and  capitalists,  and  called  attention  to  the  wonderful  riches  of  the 
whole  Mosquito  range  from  Ute  Pa^s  to  Buffalo  Peaks.  The  summer  of 
1872  was  unusually  cold  and  stormy,  but  in  the  face  of  these  drawbacks, 
and  in  spite  of  the  fact  that  nine  men  out  of  ten  were  prospecting  and 
not  mining,  the  South  Park  mines  have  produced  about  1,500  tons  of 
ore,  which  has  been  sold  for  about  $150,000.  1  estimate  the  cost  of  min- 
ing and  transporting  this  ore  at  $70,000,  leaving  a  net  profit  of  $80,000 
for  the  working  season  of  four  months.  This  ore  has  been  principally 
purchased  by  a  branch  of  the  Boston  and  Colorado  Smelting  Company, 
and  by  the  Mount  Lincoln  Smelting- Works.  The  latter  works  have 
been  in  successful  operation  since  December  1  of  this  year,  are  purchas- 
ing for  cash  all  ores  offered,  and  smelting  daily  about  10  tons.  They 
use  a  blast  furnace  3  by  3^  feet  in  size  and  12  feet  high.  The  furnace 
has  three  tuyeres,  and  the  blast  is  furnished  by  a  Sturtevant's,  No.  7, 
pressure  blower.  The  products  are  lead  riches  and  copper  matte,  all  of 
which  are  shipped  to  Germany  for  farther  treatment.  The  prices  paid 
for  ore  are  liberal,  being  from  $20  to  $50  higher  than  can  be  realized  by 
shipping  to  St.  Louis  or  Swansea. 

The  silver  discoveries  on  Lincoln  and  Bross  this  summer  have  been 
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very  namerons.  They  are  without  doabt  superficial  deposits  in  lime- 
stone, bnt  appear  remarkably  regular  and  well-defined  and  very  exten- 
sive. I  cannot  learn  that  any  deposits  in  situ  have  ^'  played  out,"  al- 
though there  are  reports  to  that  effect  &om  discouraged  miners.  Many 
prospectors  have  discovered  and  recorded  little  stray  bunches  of  min- 
eral which  occur  frequently  in  the  slide,  and,  of  course,  have  dug  them 
oat  These  little  pockets  can  almost  invariably  be  traced  to  the  main 
deposit  above,  and  there  is  no  doubt  that  they  have  simply  been  broken 
ofi'  and  moved  down  the  hill  by  some  convulsion  of  nature. 

A  very  large  number  of  silver-mines  have  been  discovered  on  the 
south  slope  of  Buckskin  Mountain.  I  append  a  list  of  the  names, 
owners,  size,  amount  of  development,  and  assays  of  some  of  the  most 
promising  of  these  leads,  in  order  to  call  attention  to  the  value  of  this 
hitherto  neglected  district.  Besides  those  mentioned  there  are  a  multi- 
tude of  lower  grade,  and  from  the  surface-indications  I  judge  that  hun- 
dreds more  will  yet  be  discovered.  The  material  that  they  contain  is  of 
such  a  nature  as  to  admit  of  easy  concentration,  and  I  am  satisfied  that 
dressing- works  would  find  steady  and  profitable  employment  in  this  dis- 
tricts 

FuUire  prospect  of  mining  affairs. — ^The  year  1873  will  show  an 
enormons  increase  in  the  production  of  the  South  Park  mines.  Most  of 
the  men  who  were  prospecting  last  summer  will  commence  developing 
their  property  and  become  pn^ucers.  The  time  that  was  spent  the  past 
season  in  building  houses,  grading  trails  and  roads,  and  opening  mines, 
will  be  employed  in  taking  out  ore. 

The  Park  Pool  Company  are  working  the  Hiawatha  and  Beeger 
this  winter,  and  will  employ  a  large  force  of  men  on  their  various  mines 
as  soon  as  the  spring  opens.  Messrs.  J.  H.  Dudley  &  Go.  have  nine  men 
on  the  Moose,  and  next  season  will  employ  some  fifty  or  sixty  more  on 
their  other  mines.  Many  other  operators  have  announced  their  intention 
of  mining  on  Lincoln  and  Bross,  and  also  extending  their  operations  to 
Hamilton,  Montgomery,  Buckskin,  Mosquito,  and  Horseshoe.  It  is 
also  probable  that  large  smelting-works  will  be  erected  in  the  latter 
district,  to  reduce  the  argentiferous  lead-ores  that  are  found  there  in 
great  abundance.  It  is  probable  that  the  production  of  1873  will  exceed 
11,000,000.  It  is  confidently  expected  that  a  railroad  will  be  built  into 
the  park  during  thecoming  year.  This  would  give  an  additional  Impulse 
to  mining.  It  would  not  only  greatly  lessen  the  cost  of  mining  supplies, 
aod  afford  cheap  transportation  for  the  rich  ores  and  products  of  the 
smelting-works,  but  it  would  put  the  mines  in  direct  communication  with 
tiie  coal-ftelds  and  beds  of  iron-ore  near  the  base  of  the  mountains.  This 
would  give  cheap  fuel  and  cheap  flux  for  the  smelters,  and  by  lessening 
the  cost  of  reduction  would  greatly  increase  the  value  of  the  ore.  The 
coal-bed  now  worked  near  Hamilton,  Park  County,  although  large  and 
re^lar,  furnishes  a  quality  of  coal  entirely  unsuited  for  smelting.  It  is 
a  middling  good  quality  of  lignite,  will  not  coke,  and  is  unable  to  bear 
the  burden  which  it  would  be  obliged  to  carry  in  a  high  furnace. 

The  owners  are  of  the  opinion  that  the  coal  will  improve  greatly  in 
quality  as  depth  is  gained.    I  sincerely  hope  that  such  may  be  the  case. 

The  Phillips  mine. — ^This  mine,  being  one  of  the  most  important  and 
valuable  gold  lodes  of  this  district,  I  insert  a  short  sketch  of  its  discovery, 
production,  extent,  &c.  I  do  this  to  show  the  characteristics  of  the  gold 
lodes  found  here  in  the  lower  strata  of  sandstone.  The  mine  was  dis- 
covered in  Buckskin  Gulch  in  1860,  by  Joseph  Higginbotham,  alias 
'*  Buckskin  Joe.''  In  June,  1861,  twelve  persons  were  working  on  it. 
In  September  of  the  same  year  the  town  of  Buckskin  contained  1,000 
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inhabitants.  From  Jtane  18  to  October  19,  Stansell,  Bond  &  Harris,  who 
owned  200  feet  of  this  lead,  took  out  $50,000.  The  process  they  employed 
was  very  simple.  The  top  quartz  and  dirt  was  ran  through  sluices,  and 
the  headings  were  re- worked  in  arrastras,  yielding  $350  per  cord.  The 
retorted  gold  sold  for  $16  per  ounce,  coin.  During  the  same  season 
about  1(25,000  was  taken  out  by  other  parties.  The  lode  was  worked 
until  1863,  when  sulphurets  were  reached,  which  could  not  be  treated  by 
ordinary  mill  process.  The  total  yield  of  the  lode  has  been  about 
$250,000,  although  many  claim  it  to  have  been  much  greater.  The 
average  width  of  the  Phillips  is  30  feet,  and  it  has  been  worked  for  a 
length  of  2,000  feet.  It  traverses  a  quartzite  tbrmation,  has  a  gangue 
of  quartz  and  heavy  spar,  and  carries  immense  masses  of  iron  pyrites, 
traversed  by  small  and  irregular  veins  of  copper  pyrites  and  zincblende. 

The  lode  descends  perpendicularly  lor  25  teet,  and  then  splits  np  and 
pitches  east  almost  horizontally  in  a  multitude  of  seams  varying  from  1 
inch  to  10  feet  in  thickness.  Thousands  of  tons  of  auriferous  sulphurets 
are  still  exposed  to  view,  and  will  doubtless  be  utilized  at  some  future 
day. 

The  Moose. — This  representative  silver  mine  of  the  newly-discovered 
limestone  district  was  discovered  in  July,  1871,  by  Captain  Plummer. 
The  '^D wight,"  probably  an  extension  of  the  same,  was  discovered  in 
June,  1869,  by  Plummer  &  Myers.  In  1871  this  property  was  sold  to 
Dudley  &  Co.,  who  took  out  the  same  season  from  the  Moose  90  tons, 
yielding  300  ounces  per  ton ;  from  the  Dwight,  15  tons,  yielding  275 
ounces  per  ton.  As  this  material  was  shipped  to  Swansea  exactly  as  it 
was  taken  from  the  mine,  without  any  sorting  or  other  preparation,  the 
yield  is  very  remarkable.  The  Moose  has  heeu  traced  for  800  feet  and 
opened  for  nearly  400  feet.  The  crevice  varies  in  width  firom  8  inches 
to  6^  feet,  and  pitches  into  the  mountain  at  an  angle  of  35^.  The 
country  rock  is  black  limestone,  and  the  gangue  of  the  vein  is  princi- 
pally heavy  spar.  The  principal  silver-bearing  minerals  are  galena  and 
various  decompositions  of  copper  pyrites ;  much  carbonate  of  lead  is 
also  found.  The  ore  requires  no  sorting  and  is  easily  smelted.  During 
the  summer  of  1872, 300  tons  of  this  ore  were  sold  to  the  Mount  Lincoln 
Smelting- Works,  yielding  $350  per  ton.  A  very  small  force  of  men  has 
been  employed  upon  the  mine,  and  all  the  ore  firom  it  has  been  packed 
to  timber  line  upon  jacks.  The  elevation  of  the  mine  above  sea-level  is 
something  over  13,000  feet. 

Placer-mines, — ^Tbere  is  an  immense  area  of  gravel-deposits  in  the 
South  Purk,  which,  owing  to  the  high  price  of  labor  and  imperfect 
methods  of  working,  has  never  yet  been  touched.  From  personal  ob- 
servation and  careful  compilation  of  the  statements  of  our  most  expe- 
rienced gulcl;i-miners,  I  estimate  that  there  are  no  less  than  fifteen  square 
miles  of  placer-ground  which  will  yield  $8  per  day  to  the  man  by  an 
extensive  and  economical  method  of  working. 

In  the  immediate  vicinity  of  Fair  Play,  and  since  the  founding  of 
that  town,  about  $1,000,000  worth  of  gulch-gold  has  been  taken  out,  at 
an  expense  of  $500,000.  This  gold  is  worth  on  an  average  $18.50  per 
ounce,  coin.  The  following  analysis,  made  by  myself,  will  show  the  na- 
ture of  the  alloy : 

Gold 89.42 

Silver 9.92 

Copper * Trace. 

99.34 
Specific  gravity 15.*ll 


mm 
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In  the  neighborhood  of  Hamilton  and  Tarryall,  placer  mining  has 
been  prosecnted  since  Angast,  1859,  and  has  yielded  abont  $1,000,000. 
There  are  still  some  2,000  acres  of  gravel  left,  which  will  yield  from  $5 
to  8l2«per  day  to  the  map.  This  gold  comes  principally  from  the  lodes 
above  Hamilton,  which  are  numerous  and  large,  bat  cannot  be  worked 
profitably  by  ordinary  mill  process. 

The  Bank  mine  of  Messrs.  Mills  and  Hodges,  on  the  Platte,  abont 
four  miles  above  Fair  Play,  has  been  worked  for  three  years.  In  that 
time  2,000  days'  labor  have  been  expended  upon  the  mine  at  an  expense 
of  $3  per  day.  Forty-five  thousand  cubic  yards  of  gravel  have  been 
washed,  yielding  $19,350,  or  43  cents  per. cubic  yard.  Average  work 
per  day  per  man  has  been  22}  yards,  producing  $9.67}.  Their  ditch  is 
three  miles  long,  6  feet  wide  at  the  top  and  4  feet  at  the  bottom,  with  a 
quarter  of  an  inch  fall  to  the  rod.  It  carries  about  900  inches  of  water. 
The  mine  is  only  run  during  the  day,  and  the  proprietors  have  sold  suf- 
ficient water  at  night  to  meet  all  incidental  expenses  of  the  mine.  They 
use  a  hydraulic  pipe  with  a  70-foot  head  and  an  inch  and  a  quarter  noz- 
zle, and  have  a  2- foot  flume,  220  feet  long,  paved  with  block  ripples. 
They  intend  next  summer  to  construipt  a  5-foot  flume  and  use  the  boom- 
ing method.  Their  average  depth  of  gravel  is  2r  feet,  and  is  increasing 
rapidly.  The  ground  pays  more  or  less  from  the  grass-roots,  but  the 
principal  money  is  found  on  a  stratun\  of  ^'  hard-pan  "  5  feet  above  bed- 
rock. The  gold  is  mostly  in  the  shape  of  shot,  and  sells  for  $18  per 
ounce. 

Messrs.  Pease  and  Freeman  have  been  working  a  gulch-mine  on  Bea- 
Ter  Creek,  abont  one  mile  from  Fair  Play,  for  eight  years.  The  first 
year  they  worked  five  men  and  took  out  58  cents.  Since  then  they  have 
expended  $20,000  in  running  a  flume  2  feet  wide  and  three-fourths  of  a  ' 
mile  long,  and  have  opened  up  an  inexhaustible  area  of  half  ounce  dig- 
gings. Their  supply  of  water  is  small,  but  sufficient  to  carry  all  bowl- 
ders through  their  flume. 

Messrs.  J.  W.  Smith  and  Fred.  Olarke  have  purchased  nearly  all  the 
claims  on  the  Platte  Biver  about  two  miles  above  and  below  the  town 
of  Fair  Play.  They  have  bought  ont  some  thirty-six  men,  and  are  run- 
Qing  a  flume  6  feet  high  and  6  feet  wide,  with  a  grade  of  2  inches  to  12 
feet.  The  season  of  1872  was  spent  in  preliminaries,  but  there  is  no 
donbt  that  in  future  the  enterprise  will  be  self-sustaining  until  bed-rock 
is  reached,  when  very  large  pay  is  expected,  as  the  dirt  has  yielded  as 
high  as  $41  a  day  to  the  man,  by  shoveling  into  sluices.  The  owners 
will  have  to  flume  for  about  one  mile  before  striking  bed-rock. 

LAKE  COUNTY. 

The  placer  and  lode  mines  of  California  Gulch  have  been  worked  vig- 
orously this  summer.  The  Printer  Boy,  owned  by  the  Boston  and 
PHiladelphia  Gold-Mining  Company,  J.  Marshall  Paul,  agent,  and  by 
Captain  Breese,  has  a  crevice  from  12  to  17  feet  in  width.  I  am  in- 
formed that  the  whole  of  this  enormous  vein  yields  under  stamps  at 
the  rate  of  17  ounces  per  cord,  or  $45  per  ton.  The  mine  is,  however, 
very  pockety,  and  sometimes  incredibly  rich  bunches  of  mineral  occur. 
I  am  informed  by  one  of  the  proprietors  that  a  panful  of  dirt  has  been 
taken  from  one  of  these  pockets  which  yielded  132  ounces  in  gold. 
The  mine  has  a  shaft  on  it  140  feet  in  depth,  with  levels  run  at  regular 
intervals,  and  a  large  amount  of  backs  yet  untouched. 

The  Beery  Tunnel,  owned  by  Captain  Breese,  has  a  large  crevice, 
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and  assays  well  in  gold,  silver,  and  «opper,  bat  the  ore  cannot  be  treated 
advantageoasly  by  the  common  mill  process. 

The  "Five-Twenty''  has  a  7-foot  crevice,  with  a  pay-streak  14  inches 
wide,  which  yields  $20  per  ton. 

There  are  a  great  number  more  of  these  gold-lodes,  which  only  re- 
quire development  and  means  of  redaction  to  make  them  valuable. 
They  are  all  situated  in  quartzite,  dipping  west. 

The  total  yield  of  the  placers  in  this  galch  has  been  estimated  at 
$3,000,000,  ^nd  there  are  still  some  five  square  miles  of  gravel-depc^its 
which  will  pay  $5  per  day. 

The  Homestake  mine,  near  Tennessee  Pass,  has  been  extensively 
worked  this  summer  by  Mr.  McFadden.  This  vein  has  been  traced  for 
about  3,000  feet,  and  has  an  average  width  of  16  inches.  The  mineral 
is  principally  galena,  with  some  copper  and  iron  pyrites.  About  50 
tons  have  been  sold  this  sammer,  yielding  $125  per  ton. 

In  Iowa  Gulch,  Breese,  Paul  &  Go.  are  constructing  a  ditch,  fourteen 
miles  in  length  and  6  feet  wide,  to  convey  water  to  these  very  rich  dig- 
gings. 

The  gulch  is  four  miles  long  and  40  to  150  feet  wide,  with  an  average 
grade  of  3J  inches  to  12  feet.  The  depth  to  bed-rock  is  aboat  12  feet 
and  the  whole  gulch  is  rated  as  twelve-ounce  diggings. 

LODES  BEOOBDEB  IN  PABK  COUNTY  IN  1872. 

Consolidated  Montgomery  mining-district. — Our  Fritz,  Bed  Bird,  Black 

Bird,  Tar  Heels,  Pioneer  Silver  Lode,  Summit  Gounty,  Terrible,  Gomoro, 

Sheridan,  Eyrie,  Ohio,  Bellvne,  Pack  Saddle,  Belmont,  Legal  Tender, 

^  Moreno,  Cricket,  Queen,  Wolverine,  Highlander,  Alma,  Booth,  Jupiter, 

"J  Oro  Cash,  Dolly  Varden,  Arctic,  Ajax,  Old  Abe,  Hoosier  Boy,  Cariboo, 

Ocean  Wave,  Crown  Point,  Mammoth,  Von  Bismarck,  Silver  Wave, 
.  *'  Cayuga,  Confidential,  Cora,  White  Fawn,  Alma  Extension,  Blue  Jay, 

^^  Peacock,  Reindeer,  Bough  and  Beady,  Olive,  Denver  City,  Combina- 

tion, Gertrude,  Park  County,  Montezuma,  Swansea,  Terror,  De  Soto, 
North  Star,  Ledge,  C.  S.,  Dolly  Varden,  Kansas,  Collins,«lled  Rock, 
American  Flag,  Cavern,  Hamilton,  Newton,  Australia,  Baltic,  Miners' 
Delight,  Mascou  No.  1,  Mascou  No.  2,  Russia,  Seven-Thirty,  Waterloo, 
Hidden  Treasure,  Bullion,  Revenue,  Fortune,  Esta  Buena,  Colorado, 
Prolific,  Buckeye,  Autocrat,  Castello,  Concoraia,  Pho&nix,  Glancorie, 
Longfellow,  Eclipse,  Chicago,  Milwaukee,  Marco,  Phil  Sheridan,  Min 
nehaba,  Ferguson,  Kohinoor,  Leonora,  Big  Emma,  Peacock,  Queen  of 
the  May,  Horace  Greeley,  Isabella,  General  D.  H.  Hill,  Big  Sunflower, 
•  Zeb.  Vance,  Buckeye  No.  1,  Buckeye  No.  2,  Juniata,  Maggie,  Cosmo- 
politan, McNab,  Park  County,  Elgin,  Grant,  Monday,  Hughes,  Wheal 
Cate. . 

Buckskin  Joe  district. — Qneen,  Globe,  Rising  Sun,  Three  Men,  Pig 
Horn,  Dolly  Varden,  School  Marm,  Guinea,  D.D.,  Rocky  Point,  Bunker 
Hill,  Framingham,  P.  D.,  Snow  Bird,  Johnny  D.,Whopper,  Sneezeweed, 
Grant,  Aztec,  Pawnee,  Stranger,  Antelope,  Home  State,  Fourth  of  July, 
Buckeye,  Buffalo  Head,  Emma,  Buckskin  Joe,  Flood  Tide,  Mattie 
i  Mullen,  Taylor,  Overseer,  Homestead,  Knox,  Little  Ettie,  Pioneer,  Jack 
son.  Uncle  Charley,  Red  Cloud,  Park  County,  Tiger,  Indian  Boy,  Ruby, 
Ipswich,  Augustine,  Compton,  Monte  Christo,  Narrow  Gauge,  Sailor  Boy, 
Potosi,  Emma  Louisa,  Uncle  Sam,  Mountain  Gem,  C.  H.  Rodgers,  Man- 
ganese, Condor,  Thanksgiving,  Lead,  High  Grade,  Absecome,  State  of 
Maine,  Kenduskey,  T.  D.  Hume,  Dick  Lord,  Bull  Dog,  fted  Cloud, 
Wade  Hampton,  McGraw,  Confidence,  Columbia,  Hang^g,  Rubioou, 
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Rubicon  Extension,  Angola,  Baven,  Lofty,  Greenback,  Secnrity,  Bag- 
dad, Liberal,  Idaho,  Mahone,  Ground  Hog,  St.  Elmo,  Quaker,  Trail, 
New  Discovery,  Bed  Mountain,  Nornmbega,  Black  Bird,  Eheinlander, 
Green  Bird,  Careless  Boy,  New  Castle,  C.  D.,  A.  B. 

Mosquito  district, — ^Whale,  White  Horse,  State  of  Maine,  Champion, 
UnkDown,  Black  Bear,  Humboldt,  Colorado,  Great  Western,  Morning 
Star,  Porphyry,  Clinton,  Topeka,  Hard  to  Beat,  Elephant,  Larke,  J.  B. 
Chaffer,  Ballarat,  Cora. 

HaWs  Guleh. — Wallace,  Densmore,  Nichols,  Athens,  Brownell,  Lift- 
wick,  Comet,  Ulster  County,  Cold  Spring,  Marietta,  Dolly  Varden, 
Baby,  Cliff,  Alice  Cary,  Olive  Hoyle,  Elizabeth,  Columbus,  Elliot,  Col- 
orado, Bison,  Jasper. 

6ib9an  Qvlch. — ^Fat  Boy,  Orphan  Boy,  Hubbard,  Yankee  Boy,  Yankee 
Nation. 

Fenniylvania  Ouloh, — Julia. 

Bimn  Ouleh» — Summit. 

Putnam  OuUh. — Old  North  State,  Barney. 

Hof^eshoe  district. — ^Buckeye  State,  Brownlow,  Maria  De  Los  Bayes, 
Bloe  Jacket,  Elizabeth,  Fair  Play,  Spar,  Treasury,  Galena,  Brownlow 
Extension,  Spotted  Hornet,  Sedgewick,  Crystal  Fountain. 

Geneva  district. — Starr,  Perry,  Hunt,  Snow  Storm,  Dolly  Varden, 
Black  Dan. 

Tanryall  district. — O  E,  Silver  Mist,  Bepnblic. 

Outside  of  districts. — Santa  F6,  Colorado,  Tender  Foot,  Patebuma, 
Lion,  Sunny  Side,  Tiger,  Bonnie  Doon,  Millionaire,  Metz,  Orphan  Boy, 
Tempest,  Sherman  Nos.  1,  2,  3,  and  4,  Manhattan,  Chase. 

IM  of  principal  minea  in  Buckskin  district 


Kama 

• 

Owner. 

Depth. 

Width  of 
crevice. 

Harrow  Gaooe.. 

'M'nilAt)  ^  iTordlAii .... 

10-foot  shaft 

13-foot  shaft 

30-foot  tunnel 

30-foot  tnnnel 

15-foot  shaft 

{{ 25-foot  shafts.... 

8-foot  shaft 

120.foot  shaft 

10-foot  shaft 

14-foot  shaft 

10-foot  shaft 

10-foot  shaft 

14foot  shaft 

10-foot  shaft 

12-foot  Shalt 

10-foot  shaft 

12-foot  shaft 

20-foot  shaft 

8-foot  shaft 

lO-foot  shaft 

20-foot  tnnnel 

15-foot  shaft 

20-foot  shaft 

2  tunnels 

6  inches. 
3  feet... 
15  inches 

1  foot... 

3  feet... 

4  foet... 
10  inches 
18  inches 
3  feet... 
3  feet... 

2  foet... 
Ifoot... 
Cinches. 
8  inches. 
10  inches 

8  inches. 
6  inches. 
30  inches 
Ifoot... 

3  foet... 
10  inches 
18 inches 
Ifoot... 

9  feet... 

5  inches. 

6  inches. 
2  feet . . . 

2  feet.  i. 
30  inches 
Ifoot... 

3  feet... 

4  inches. 
3  inches. 
8  inches. 
3  feet... 

5  feet... 

1450  00 

MoQteChristo 

do 

82  60 

f '  wtless  Boy 

do 

700  00 

>jilorBoy 

do 

390  00 

P.aekiikin 

do 

175  00 

<'reftt  West 

do 

*^60  60 

iimui.... '.'.'//.'.'.'.'.'.'. 

::::::do::::::::;::::::::::;:::::: 

100  00 

raioDya4 

A.B6rgli 

117  17 

Sarpriae 

T.  Jordan 

101  01 

OM  tfoney  Bags 

do 

190  90 

^^oiDCfttead 

M^-  Sliminii  ...r 

112  00 

^V^inne^go 

do 

200  00 

HizMnlHlair 

......do • - 

90  00 

fiJWX 

nnnljur  A.  Kiacho. ,,--,,,, 

360  00 

UtOeBttie 

do 

340  00 

Von  MoUke 

do 

117  00 

Tajlor...".  ..:....     : 

Mr.  Taylor 

384  00 

lUven 

130  00 

filthy  Lucre 

do 

75  00 

BighGmdo 

Dick  Lord 

112  00 

XorqmtMm ...... 

do • 

98  00 

SGmmit fake^ . .  .'. 

Fri  tte  &  Harriden 

642  00 

(^oufideoce 

MoGraw&Hartwell 

725  00 

McGraw 

do 

812  00 

>^tf:lla  HartweU .• 

do 

10-foot  shaft 

13-foot  shaft 

12-foot  shaft 

8-foot  shaft 

12-foot  shaft 

14.foot  shaft 

12.foot  shaft 

10-foot  shaft 

10-foot  shaft 

10-foot  shaft 

10-foot  shaft 

8-foot  shaft 

170  00 

SoodaT .... 

do 

219  00 

>uTer*Star.II.I""I.-]...!!! 

......  do.  -- • 

125  00 

Hope ..::::;.:;..::.:::: 

do 

90  00 

E.  ).Pet«rt 

do 

303  00 

Delavan 

do 

311  00 

Arctic 

do 

128  00 

TcRnTbqinb     

do 

137  00 

^ineA-Owen* 

do - 

127  00 

Uttt*  All  Bight 

do 

05  00 

£m.Brsyton 

do 

80  00 

Green 

do 

100  00 
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List  of  principal  mineB  in  Buckskin  district — Continued. 


Name. 


Victor 

Sweet  Home 

Bed  Mountain . . 

Overseer 

Potosi 

D.D 

UdcIo  Sam 

Mountain  Gem . 
Wade  Hampton. 

Fourth  July 

Johnny  Dee 

Whopper 

Legal  Tender... 

Hamburg 

Pelican 


Owner. 


HcGraw  Sc  Hartwell. . . 
Morgan  Sc  Hendenon . . 

Mill8&  Hoses 

Jerry  Newell 

George  Wells 

Douglass  &  Clarke 

Seymour  &  Peters 

do 

Burroughs,  Helde  &  Co. 

, do .' 

do 

Mahany  &  Co 

Dudley&Co 

Mr.Simms 

Mr.  Walker 


Depth. 


10-foot  shaft. 
80-foot  tnnnd 
40-foot  tunnel 
10-foot  shaft . 
30-foot  tunnel 
18  foot  shaft . 
8-foot  shaft . . 
10-foot  shaft . 
85-foot  shaft . 
10-foot  shaft . 
10-foot  shaft. 
8-foot  shaft . . 
60-foot  tunnel 
10-foot  shaft . 
19-foot  shaft., 


Width  of 
cnyioe. 


3  feet . . 
18  inches 
18  inches 
IS  inches 
15  inches 
30  inches 
SO  inohes 
18  inches 
Cinches. 
80  inches 
10  inches 
30  inches 
18  inches 
10  inches 
3  inches. 


160  00 

90  00 

eoofl 
aoooo 

400  I'O 

i:*  ltd 

150  00 

JOOOO 

1,200  00 

175  00 

75  00 
110  00 

so  00 
130  00 
700  10 


Gold. 


THE  CANON  CITY  COAL-BEDS. 

.  The  following  acconiit  of  these  beds  constitutes  a  paper  by  B.  Neil- 
son  Clark,  M.  E.,  read  at  the  Pittsburgh  meeting  of  the  American  insti- 
tute of  Mining  Engineers,  and  courteously  placed  at  my  disposal  by  the 
author.  Mr.  Olark  is  the  engineer  in  charge  of  the  mines,  and  has 
thoroughly  examined  the  whole  field. 

The  coal-beds  o&  Canon  City  are  situated  six  miles  below  the  town 
upon  the  Arkansas  Siver. 

At  this  point  the  Bocky  Mountains  have  thrown  out  from  their  main 
ridge  two  spurs.  The  one  to  the  north,  containing  Pake's  Peak  and 
Cheyenne  Mountain,  is  known  as  part  of  the  ^'Bim  Bange;"  the  one  to 
the  west  and  south  is  known  as  the  '^  Greenhorn  Bange." 

Against  these  syenitic  mountains  the  later  rocks,  from  the  stlnrian  to 
the  tertiary,  are  piled  and  uplifted ;  at  right  angles  to  the  direction  of 
this  main  uplift  is  the  axis  of  a  lesser  plication. 

On  the  north,  west,  and  south  the  pitch  is  steep,  gradually  flattening 
as  it  approaches  the  center  of  the  ba^in  and  rising  again  to  the  east  at 
a  pitch  of  about  5^,  thus  forming  a  perfect  basin,  the  center  of  which  is 
only  two  miles  east  of  the  base  of  the  Oreenhorn  Bange. 

Over  the  center  of  this  basin,  and  against  the  Greenhorn  Bange  are 
situated  .the  highest  geological  rocks  of  this  region — ^the  coal-bearing 
sandstones. 

The  bed  is  ten  miles  long  at  its  greatest  extent  north  and  south,  and 
five  miles  across  at  its  greatest  extent  east  and  west;  it  contains  in  all 
about  forty -four  square  miles  of  coal-bearing  rocks. 

A  section  through  these  rocks  would  give,  ftom  the  bottom  upwards, 
first,  the  sand-rock  known  for  a  hundred  miles  north  of  here  as  the 
"  Hog-back" — ^probably  eocene ;  on  top  of  this  a  limestone ;  then  the 
black  shales ;  then  the  clay-bed — perhaps  200  feet  in  thickness ;  then 
the  sand-rock — ^perhaps  150  feet  thick — ^immediately  underlying  the 
coal. 

To  the  north  and  east  these  seams  are  very  thick,  but  they  thin  out 
to  the  west  and  south,  the  limestone  and  all  intermediate  strata  disap- 
pearing, until  at  the  south  the  bottom  sand-rock  lies  upon  the  Green- 
horn I^nge.  The  pitch  at  this  point  is  not  more  than  15^,  while  hut 
three  miles  to  the  north  and  west  it  is  60^  to  80^,  and  stands  apart  from 
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the  laage.  Still  farther  to  the  nortliweat,  the  other  strata  begio  to 
appear;  the  clay-bed,  however,  I  have  never  found  on  the  vestem 
edge. 

The  coal-yielding  rooks  are  about  600  feet  in  thickneas — ^tbey  are  sand- 
locks,  with  Bome  black,  yellow,  and  red  sbalee. 


f 


Th(;re  are  very  few  of  oar  cbaracterietic  bituminons  shales  so  common 
iu  the  carboniferoos  measure.  The  shales  and  slates  contain  bat  few 
fossils ;  the  sand-rocks  are  fnll  of  the  leaves  of  the  oak,  the  poplar,  (T) 
aud  the  c^amopsis.  These  rocks  contain  at  least  nine  seams — vary- 
ing from  6  feet  to  8  feet  in  thickness.  They  are  thickest  at  the 
south  end  of  the  basin,  gradnally  thinning  out  to  the  north  as  the  in- 
terniediate  rocks  thicken,  thns  two  seams  at  the  south,  close  to  the 
raoge,  are  respectively  6  and  7  feet  thick,  and  bat  SO  feet  apart;  at 
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the  north,  on  the  river,  they  are  btit  2  and  4  feet  thick  and  at  least  loOl 
feet  apart. 

The  lowest  of  all  of  these  seams  is  known  as  the  Oanon  City  coal 
Its  section  gives,  from  ^e  bottom  np,  first,  sand-rock ;  secondly,  ^ale ; 
thirdly^  coal  8  feet ;  fourthly,  shale  and  clay  24  feet ;  fifthly,  coal  51 
feet ;  sixthly,  brown  shale  8  feet ;  seventhly,  coal  13  feet 

Twelve  feet  above  is  another  thin  seam  of  coal,  and  above  this  is  a 
thin  stratum  of  iron-ore,  sample  of  which  I  had  the  pleasure  of  for- 
warding to  Professor  Raymond  some  months  ago. 

The  coal  is  block-like  in  structure,  not  so  distinct  as  in  the  Indiana 
coal-fields,  but  the  cleavage  is  distinct  enough  to  make  excellent  work- 
ing  for  the  miners.  The  underlying  clay  is  too  tough  to  afford  under- 
mining. 

It  yields  by  analysis  made  from  samples  taken  from  within  ten  yards 
of  the  surface,  as  follows : 

By  Professor  E.  T.  Cox  :• 

Brown  coal,  color  jet  black,  contains  no  seams  of  calcite ;  specifiei 
gravity  1.279 ;  1  cubic  foot  weighs  79.63  pounds. 

^  ,  ^  «i  QA  (  Ash,  ocher  yellow 4. 50 

^^^^ - ^^- ^^  i  Fixed  carbon 56.80 

Volatile  matter....  SS.70^^^^''\'''\-^^  ^^ 

Coke— slightly  swollen,  unchanged,  semi-lustrous. 

By  Dr.  Thomas  M.  Drown : 

Volatile  matter ♦. .  40. 65 

Fixed  carbon 53. 69 

Ash 5.66 

Sulphur 0.59 

These  analyses  are  taken  from  a  letter  of  Mr.  Eobert  H.  Lamborn  to 
Mr.  George  P.  Hall,  published  in  the  Engineering  and  Mining  Journal,  of 
August  20, 1872. 

Concerning  its  quality  as  a  working-coal,  I  am  happy  to  be  able  to 
place  some  figures  before  your  notice. 

The  Denver  and  Bio  Grande  Bail  way  have,  up  to  this  summer,  always 
been  forced  to  use  the  coal  from  near  Erie.  Some  months  ago  Ifor- 
warded  them  a  wagon-load  of  this  coal  for  trial.  I  give  an  extract  from 
the  report  of  Colonel  Greenwood,  general  manager  D.  &  B.  G.  B.  ^i 
on  the  subject :  '^This  report  shows  an  average  of  one  hundred  and 
fifty -four  miles  run  with  a  ton  of  coal,  and,  great  as  the  distance  is, 
there  were  one  hundred  and  two  miles  of  it  up  a  heavy  grade  averaging 
nearly  40  feet  per  mile,  and  having  two  planes,  of  nearly  eight  miles 
each,  where  the  grade  was  75  feet  per  mile." 

The  engine  was  a  four-driver  passenger-engine;  the  train  consist€d 
of  one  eight- wheel  baggage-car,  and  two  of  the  standard  passenger- 
coaches,  capable  of  seating  sixty-four  passengers. 

In  the  stove  it  bums  very  rapidly,  with  but  very  little  smoke  and  no 
smut. 

I  forwarded  specimens  of  this  seam  and  the  4-foot  overlying  one, 
known  as  the  **  river-seam  "  to  the  Denver  gas-works. 

Mr.  Fay,  the  superintendent,  has  been  kind  enough  to  send  me  tbe 
result  of  their  experiments.    I  copy  verbatim : 

*  CoDceming  the  analyseB  of  these  western  coalSi  see  a  sabseqaent  chapter  on  "Tbe 
Calorific  Valae  of  Western  Lignites."— B.  W.  R. 
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Result  of  tests  (for  gas  alone)  of  coal  frwn  the  Arkansas  River  and  other 

districts^  August  12, 1872. 


Locality. 

i 

o 
a 

43 

t 

e  in  retort. 

feet  crude 
gas. 

Feet  washed 
gas. 

i 

s 

•a 

•^ 

s 

c 

^ 

« 

• 

2 

0 

0 

•mm 

i 

P 

1 

B 

? 

8 

.a 
P 
0    ' 

a 
0 

Ki ver seam  .--- 

32 
32 
32 
32 

25 
25 
25 
26 

None. . 
...do.. . 
...do. .. 
...do... 

18  OZ.S. P.. 
18  OZ.S  P.. 
17  OZ.L.P.. 
I80Z.L.P.. 

18 
17 
19 
15.6 

8.6 
7.6 
9.2 
7.2 

Fair. 

Cauon  coal ....... ...... 

Poor. 

Trinidad  .... ........... 

Good. 

Hock  Spring, Wyoming  T. 

Very  good. 

The  letters  S.  P.  (small  pieces)  denote  that  the  residue  is  of  no  further  use;  L.  P. 
(large  pieces)  that  the  greater  portion  of  the  residue  will  hum  in  our  furnaces. 

CarlMoic  acid  and  carbonic  oxide  in  considerable  force  in  each  kind  of  coal.  Sulphur 
present  in  each,  but  in  very  small  quantity,  the  least  in  River  seam ;  have  no  means  of 
determining  the  proportions  of  either  of  the  above  obnoxious  gases. 
Each  kind  of  coal  was  tested  thrje  times. 
Respectfully, 

WM.  J.  FAY, 
Suptriniendent  Denver  Gae-Worke, 

OpeniDgs  are  now  beiog  made  of  the  eastern  outcrop,  in  preparation 
for  the  shipment  of  150  tons  per  diem  during  the  winter  months. 

Experiments  are  soon  to  be  commenced  for  testing  the  coal  in  the 
blast  furnace,  as  large  deposits  of  iron-ore  are  found  in  the  neighbor- 
hood. The  demand  for  iron  hereabouts  is  already  good,  and  rapidly  in- 
creasing, and  it  is  hoped  that  the  blast  furnace  and  rolling  mill  will  be 
lucrative  investments.  The  amount  of  rails  to  be  rolled  is  enormous ; 
tlie  nearest  mills  are  at  Saint  Louis. 

As  it  may  be  of  interest,  I  add  an  analysis  of  the  iron  ore : 

^^Orape  Creelc  iron-ore/^  Fremont  County. 

Silica 2.75  [  Oxide  of  magnesia trace. 

Ma^r.  ox.  of  iron 67.76  \  Magnesia 3.2(^ 

Titaniciron 18.96.  |  Sulphuric  acid trace. 

Aluouna 9.70  |  Phosphoric  acid faint  trace. 

The  deposit  is  very  large,  and  only  twelve  miles  distant  large  depos- 
its of  iroD-Btones  abound ; .  limestone  is  in  great  plenty. 

20  M 


CHAPTER     VIII. 

WTOMINO. 

No  new  miDing-'districts  have  acquired  prominence  in  thisTeiritorj 
during  the  year,  and  there  is  little  to  report  of  the  old  ones. 

Mr.  B.  K.  Morrison,  of  Miners'  Delight,  has  kindly  furnished  data 
in  regard  to  the  gold  mines  of  the  Sweet- water  region.  From  his  report, 
I  estimate  that,  although  not  many  quartz-mines  have  been  in  steady 
operation,  the  vigorous  working  of  the  placer-mines  during  the  summer 
has  fully  made  up  the  loss  in  production  from  the  former  source,  and 
$100,000  coin  may  be  safely  accepted  as  the  gold  product  of  the  region' 
for  1872. 

The  close  proximity  of  Utah,  with  its  numerous  deposits  of  rich  sil^ 
ver  ore,  together  with  the  universal  habit  of  miners  to  stampede  to 
every  newly -discovered  district  of  note,  have  almost  depopulated  the 
gold  regions  of  Wyoming. 

South  Pass  City  is  nearly  deserted,  all  of  the  numerous  lodges  snr- 
roundiug  it  now  lying  idle.  The  celebrated  Gariso  mine,  from  which  sol 
much  bullion  was  taken  in  1869  and  1870,  was  disposed  of  by  Mr.  BobertsI 
in  the  fall  of  1870.  The  English  company,  owners  of  the  Irishmanj 
ledge,  became  the  purchaser,  paying  $15,000  down,  and  agreeing  to 
pay  $115,000  more  in  monthly  installments.  After  being  put  in  iK)sses^ 
diou  of  the  mine,  it  was  ascertained  that  they  were  not  only  unable  t(^ 
pay  for  the  mine,  but  also  to  work  it.  They  had  evidently  bought  it  oQ 
speeulation,  hoping  their  stock  could  be  sold  on  the  record  of  the  CarisoJ 
Since  that  time  nothing  has  been  done  on  the  mine. 

The  Yjoung  America  is  also  idle,  the  company  having  become  disi 
heartened  by  the  loss  of  their  valuable  mill.  The  mine  is  well  opened^ 
exhibits  a  vein  averaging  2  feet  in  width,  and  yields,  by  ordinary  sUm\i 
process,  about  $15  per  ton. 

The  other  mines  in  this  vicinity  are  similarly  situated.  They  arealj 
idle,  and  their  locators  are  absent  in  Utah,  prospecting  for  silVer  au(] 
lead  mines. 

Atlantic  City  presents  a  more  prosperous  appearance  than  South  Pass^ 
although  but  two  mines  are  in  operation  there. 

The  Cariboo  mine,  formerly  owned  by  Messrs.  Cutler  &  Houghtalinj; 
jof  Chicago,  and  operated  by  them  one  short  season  only,  was  snbsej 
qnently  abandoned.  But  upon  the  passage  of  the  new  United  Stateri 
mining  law,  regarding  relocations  of  abandoned  mines,  it  was  reloeate<| 
by  a  party  of  miners,  who,  since  that  time,  have  taken  out  a  large  qaanj 
tity  of  ore,  which  yields  from  $10  to  $30  per  ton.  There  is  no  machiuen 
upon  this  mine,  the  ore  having  to  be  hoisted  by  windlass.  The  rel<^ 
cators  are  well  satisfied  with  their  venture,  and  are  still  hard  at  worki 

The  Buckeye  mine  has  been  in  continual, operation  ever  since  its  local 
tion  in  1868;  and  although  started  without  machinery,  capital,  oi 
eredit,  it  has  steadily  progressed  through  misfortunes,  cap-*rock,  nou! 
paying  quartz,  &c.,  until  it  has  a<3cumulated  enough  to  procure  good 
hoisting  works,  a  10-atamp  mill,  a^inch  double-acting  pump,  and  a  gootj 
credit.  Finding  the  pump  insufficient  to  drain  the  mine,  they  weri 
forced  to  sink  a  new  shaft,  started  at  a  less  elevation  than  the  old  ond 
At  the  bottom  of  this  new  ^laft  they  have  a  10-feet  vein  of  quartz,  yioUl 
ing  on  an  average  $9  per  ton«    Cost  of  mining  and  milling  about  $G. 
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Miners'  Delight,  or  Hamilton  City,  is  in  a  more  prosperous  condition 
than  either  of  the  two  last-mentioned  camps.  In  fact,  no  diminution  of 
its  population  is  discemable. 

The  old  Miners'  Delight  mill  has  been  idle  during  the  past  year  for 
most  of  the  time,  but  at  present  a  force  of  menr  are  taking  quartz  from 
the  mine,  which,  it  is  estimated,  will  yield  $20  per  ton. 

The  Hartley  mine,  the  west  extension  of  the  Miners'  Delight,  has  been 
improved  during  the  past  year  by  the  erection  of  a  fine  20-stamp  mill 
and  hoisting  works.  A  test  run  was  made  before  the  erection  of  the 
mill  of  ^  tons,  yielding  $30  per  ton. 

The  East  End  Miners'  Delight,  consisting  of  800  feet,  owned  by  K. 
W.  Shawhan,  of  Tiffin,  Ohio,  has  also  been  improved  by  the  erection  of 
a  fine  20'Stamp  mill  and  hoisting  works,  with  6-inch  comish  pump,  M. 
run  by  one  40-horse-power  engine.  This  mine  is  now  in  full  operation, 
and  shows  a  quartz  vein  of  from  2  to  5  feet  in  width.  The  rock  yields 
from  $8  to  $15  per  ton.  Cost  of  mining  and  milling,  superintendent's 
salary  included,  $6  per  ton. 

The  gulch  mines  were  vigorously  worked  during  1872,  giving  employ- 
ment to  about  one  hundred  men,  and  yielding  upon  an  average  $8  per 
day  to  the  man.  Cost  of  wood,  delivered,  $3.50 per  cord;  miners'  wages, 
$4:  per  day ;  mechanics,  $5  per  day. 

The  above  shows  that  the  amount  of  development  so  far  is  not  large, 
yet  it  must  be  remembered  that  this  region  has  had  no  benefit  of  working 
capital,  each  mine  being  dependent  upon  its  yield  for  it's  subsequent 
development. 
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THE  COAL- MINES. 

Of  the  two  principal  coal-mining  companies  of  Wyoming,  I  submit  the 
following  statement,  kindly  furnished  by  the  respective  superintendents, 
Messrs.  Charles  J.  Denel  and  Thomas  Warddl : 


Statematt  of  mhUfig  operations  of  She  Mocky  Mountain  Coal  and  Iron  Company  for  1873. 

Coal  mined  in : 

January 8,481 

February 7,597 

March 8,857 

April 8,1WJ 

May 7,XA 

Jnne 7,204 

Jaly ;...  8,657 

Aagost 9,  oat; 

^plember : 8,4*2U 

October 8,ij:n 

Novemljcr 9,22H 

December 13,e.% 

Total  for  1872 105, 06d 

This  company  would  have  mined  much  more  in  September,  October, 
and  November,  1872,  if  they  could  have  had  cars  enough.  The  railroad 
companies  were  both  short  of  transportation.  The  company  mined  in 
January,  1873, 13,300  tons. 

At  the  end  of  the  year  No.  1  slope  was  563  feet  long ;  Ko.  2  slope  630 
feet  long;  No.  3  slope  472  feet  long.  No.  1  mine  was  working  3  levels ; 
No.  2  mine  was  working  5  levels;  No.*3  mine  was  working  6  levels. 
There  are  worked  at  No.  1  mine  2  dumps;  at  No.  2  n^ine  2  dumps;  at 
No.  3  mine  1  dump. 
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Three  sets  of  hoisting-works,  employing  doable  engines  at  two  and 
l^ingle  engine  at  one  mine,  are  in  n8e<i  There  are,  furthermore,  3  engine- 
houses,  3  blacksmith-shops,  3  weigh-houses,  3  sets  of  scales,  snow-sheds, 
&c.;  64  dwelling-houses,  1  manufacturing-shop,  1  carpenter-shop,  1 
school  and  meeting-house,  1  store,  1  hotel,  1  butcher-shop  and  market 
1  office,  1  car-shop,  1  stable,  corral,  wagon-house,  ice-house,  &c. 

The  company's  track  is  lour  miles  long  from  the  main  line  of  Union 
Pacific  Railroad  to  the  mine,  including  side-tracks,  spurs,  and  switches. 

Three  fhrnaces  are  used  for  yentilation.  There  are  also  3  wooden 
chimneys  used  for  the  same  purpose. 

The  company  employs  225  0hinese  miners  and  laborers;  40  white 
miners;  25  white  foremen  and  laborers;  15  white  engineers  and  me- 
chanics— total,  305. 

Statement  of  coal  skipped  by  Wyoming  Coal  amd  Mining  Company  during 

the  year  1872. 


MontiiB. 


Janmary • 

February 

March ^ 

April 

May 

June 

July 

August 

September 

October 

Noyember 

December 

TotAl 


Where  Bhipped  from. 


Carbon. 


2,778 
1,507 
2,172 
4,565 
6,371 
.6, 114 
6,414 
6,453 
4,840 
5,783 
5,946 
6,307 


59,257 


libs, 

7C0 
1,000 

£00 
1,500 
1,400 
1,300 
1,200 
1,900 
1,900 


1,800 
1,300 


1,100 


Bock  Spnng. 


Tons, 

3,387 

1,495 

2,464 

1,777 

1,451 

2,206 

2,814 

2,839 

2,742 

3,779 

3,737 

5,941 


34,637 


Lh8. 

1,500 
100 
400 

1,900 
900 

1,700 
400 

1,600 
500 
700 


1,600 


1,300 


ETanston. 


2,069 
1,7S4 
2,222 
2,290 
3,270 
1,&5« 
754 
1,726 
1,385 
3,065 
1,196 
1,206 


22,773 


Us. 

SOU 
1,90'> 
1,60«) 

i.as") 

1,200 

4ml 

45» 
1,400 

1,40») 

4U() 

1,800 


80t» 
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HEW  MEXICO. 

This  Territory  has  maintained  the  production  of  former  years,  but 
there  is  no  material  improvement  to  be  reported. 

At  the  Moreno  mines  the  enterprise  of  the  Moreno  Yalley  and  Gold- 
Mining  Company,  mentioned  in  my  last  report  by  Mr.  Bloomfield,  L  e., 
thense  of  4team  machinery  for  the  raising  and  cashing  of  auriferous 
gravel,  has  been  carried  out.  The  necessary  arrangements  were  con- 
cluded in  June,  and  a  tiial  of  a  week's  duration  is  reported  to  have 
given  general  satisfEK^tion,  the  clean-up  having  been  about  $800  of  gold, 
.881  fine.    It  is  worth  nearly  $20  per  ounce. 

The  works  are  placed  opposite  Spanish  Bar,  and  consist  principally 
of  a  tramWay  about  200  feet  long  and  35  feet  high,  carrying  a  track  3 
feet  wide.  The  upper  end  of  the  tram- way  terminates  in  a  platform 
which  can  be  overrun  by  a  stream  of  water,  and  which  slopes  gently 
down  into  a  set  of  sluices.  Gars,  holding  about  40  cubic  feet,  after 
being  filled  in  the  pit,  are  pulled  up  this  track  by  a  stationary  engine 
placed  on  the  ground,  and  are  then  emptied  on  the  platform.  There 
are  also  a  number  of  flumes  from  different  directions,  conducting  water 
at  the  proper  heights  to  fill  the  sluices  and  work  the  pumps. 

Mr.  M.  Bloomfield,  the  originator  and  manager  of  the  enterprise,  fur- 
nishes the  following  partictSars  of  the  trial-run :  The  number  of  men 
employed  to  fill  each  car  was  four;  number  of  yards  of  dirt  shoveled 
by  each  man  per  day  averaged  15^;  number  of  trips  made  with  two 
cars,  142  in  ten  hours.  Work  was  carried  on  twenty  hours  out  of  twenty- 
four.  Two  men  were  required  to  dump  the  cars  on  the  platform  and  to 
regulate  the  flow  of  the  dirt  into  the  sluices.  The  engine,  a  12-horse- 
power,  worked  with  20  pounds  of  steam,  apparently  with  ease.  The 
weight  of  the  load,  including  the.  weight  of  the  car,  is  about  6,000 
pounds.  The  height  of  the  car  is  42  inches  from  top  of  track  to  top  of 
bed.  One  car  was  used  irom  Saturday  to  noon  on  Tuesday.  Another 
car  was  then  added,  but  broke  down  twice  during  the  week,  causing  a 
stoppage  of  eighteen  hours.  Excepting  the  breakage  of  a  car,  every- 
thiug  worked  smoothly  and  regularly.  The  result  of  the  run  was  a 
trifle  over  50  cents  for  every  cubic  yard  of  dirt  worked }  judging  from 
the  number  of  men  employed  during  the  time,  the  expenses  must  have 
been  considerably  under  the  amount  produced.  After  this  trial,  the  com- 
ply had  three  cars  running  day  and  night.  They  were  in  good  ground, 
and  though  annoyed  by  imperfect  drainage  of  their  claim,  they  ex- 
pected to  reap  a  substantial  benefit  from  their  undertaking. 

I  have  no  later  news  from  the  mines  than  July,  with  the  exception  of 
the  general  estimate  of  the  production  of  the  district,  which  is  given 
by  my  correspondent,  together  with  the  amount  produced  by  the  placers 
near  Santa  F6,  as  about  $100,000. 

Despite  the  many  obstacles  against  it,  the  progress  of  Grant 
County  has  been  quite  rapid;  mining-camps  are  springing  up  in  every 
direction,  and  population  is  gradually  increasing.  Silver  City,  the 
^nnty-seat,  is  the  center  of  present  mining  ox)erations.  The  town  is 
beautifully  situated  in  a  charming  little  valley,  flanked  on  both  sides  by 
rolling  hills  filled  with  precious  metals  and  covered  with  timber  and 
gi^ss.  It  has  a  i>opulation  of  about  one  thousand,  consisting  chiefly  of 
ininers  and  tlieir  families,  although  most  of  the  trades  and  professions 
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are  well  represented.  Some  of  the  baildings  of  Silver  City  will  com- 
pare favorably  with  those  of  large  towns  in  the  East.  Brick  is  bein^ 
extensively  manufactured,  and  that  material  will  be  iised  almost  exclu- 
sively for  building  purposes  in  the  future. 

The  great  advantage  which  Grant  County  possesses  over  every  other 
mining  country  is  its  superb  climate.  No  extremes  of  heat  and  cold 
arc  known  here  throughout  the  year. 

A  correspondent  wrote  to  me  from  the  district  in  June,  1872 : 

There  are  bat  four  smaU  miUs  in  this  dietrict  at  the  present  time  and  two  more  are 
on  the  road.  Three  of  the  miUs  have  been  running  to  their  utmost  capacity  almost 
constantly,  but  have  not  been  able  to  meet  the  requirements  of  the  district  by  one- 
ilfth.  As  a  consequence  tons  upon  tous  of  rich  ore  are  lying  in  all  directions  awaiting 
reduction,  and  the  prosperity  of  the  country  is  greatly  retarded  for  the  lack  of  snlii- 
cient  means  to  develop  ito  immense  resources.  The  shipment  of  silver  bullion  fh>iii 
this  point  alone  now  averages  about  5,000  ounces  per  week. 

It  has  been  satisfactorily  proved  that  the  whole  country  for  a  radius  of  two  hun- 
dred miles  is  literally  fiUed  with  mineral.  Gold,  silver,  copper,  iron,  and  lead  abound 
in  the  greatest  profusion,  all  awaiting  capital  and  industry  to  bring  to  light  the  hidden 
ti-easure  buried  in  this  vast  area  of  country.  Below  will  }ye  found  a  brief  statement 
of  the  product  of  each  of  the  mills  at  this  place  for  the  week  ending  June  22. 

From  this  can  be  formed  some  idea  of  the  richness  of  the  ore  in  this  locality,  which 
is  not  surpassed  in  many  other  mining-districts  on  the  continent. 

Statement  showing  nicm^  of  tons  of  ori  toorked  and  value  of  silver  extracted  during  ike  Ktd 
ending  the  22d  day  of  June,  1872,  at  Silver  City,  Grant  County,  New  Mezioo. 


W.  H.  Bronnan 

Wilson,  Wella^ Co... 
Wisconsin  Mining  Co. 
J.  XJ.  SteveDA 
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Bemarks. 


Engine  from  Pinoe  Altos. 


Fans,  Hepl>am  8c  Peterson. 
Engine  from  Finos  Altos. . . 


By  amalgamation 

EzUttctMl  by  fiiraaoes— -blast  from  blacksmith'beUows. 
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1.050  00 

786  04 


4.^90  60 
2,200  00 


6,990(8 


At  Silver  Oity  there  have  been  in  operation  daring  most  of  the  time 
two  5-8tanip  mills,  and  a  Ball  crasher  of  the  same  capacity.  A  How- 
land  rotary  battery  is  now  running,  and  two  10-stamp  mills  are  nearly 
completed. 

At  Lone  Monntain  a  5-stamp  mill  has  been  ranning  since  November, 
1872.  No  roasting-furnaces  have  as  yet  been  erected  in  the  coanty,  and 
as  most  of  the  ore  mined  comes  under  the  head  either  of  smelting  oi 
base  milling  ore,  the  yield  has  been  far  less  than  could  have  been  tbe 
case  if  chloridizing-furnaces  had  been  employed.  Smelting  on  a  small 
scale  has  been  carried  on  by  Mexicans,  great  numbers  of  whom  are  com- 
ing from  Sonora  and  Chihuahua.  The  effect  of  this  immigration  bas 
>  been  to  cheapen  labor  very  much,  the  best  class  of  Mexican  labor  com- 
'^manding  only  $1.50  per  day ;  corresponding  American  labor  costs  $3— 
both  without  board. 

A  bowlder  was  recently  found  on  the  surface  in  Lone  Mountain  dis- 
trict, which  weighs  220  pounds,  and  is  estimated  to  be  worth  between 
$1,000  and  $2,000.    A  similar  one  was  found  in  the  same  locality  about 
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tT^o  years  ago,  which  weighed  11  pouDds  4  ounces,  and  produced  $177.30 
in  silver.  The  average  yield  gf  Lone  Moautain  ore  by  arrastra  process 
is  $150  per  ton.  Worked  by  stamps  without  wasting,  its  yield  has  been 
iSo  per  ton  only. 

xVu  extensive  deposit  of  slate  has  been  found  in  Chloride  district, which 
coutains  silver  in  the  form  of  chloride  and  in  metallic  leaves.  The  rock 
averages  from  $25  to  $79  per  ton.  It  is  worked  with  profit.  There  are 
other  rich  deposits  in  the  district,  but  they  are  all  very  irregular,  the 
country-rock  being  an  unstratified  limestone. 

At  Pinos  Altos,  dunng  a  portion  of  the  past  year,  the  Pacific  gold- 
mine and  a  few  others  have  been  worked  with  profit,  though  on  a 
small  scale.  The  placers  have  not  been  very  productive  on  account  of 
the  drought. 

The  title  to  the  famous  Santa  Bita  copper- mines  is  still  in  dispute. 
Several  notices  of  relocation  have  been  placed  on  them  during  the  past 
year,  and  there  now  appears  little  likelihood  of  a  patent  being  granted 
soon  to  any  of  the  present  claimants. 

After  a  careful  comparison  of  the  figures  of  the  mill-men,  and  pur- 
chasers and  shippers  of  bullion,  Mr.  M.  J.Eyah,  to  whom  I  am  indebted 
lor  facts  in  regaitl  to  Grant  County,  estimates  the  yield  of  gold  and  sil- 
ver of  that  county  during  1872  at  $350,000. 

Tlie  Socorro  silver-mines,  situated  in  the  Magdalena  Mountains,  about 
twenty-tbnr  miles  from  the  town  of  Socorro  and  twenty  from  Limitar, 
have  been  worked  to  some  extent,  and  a  few  experiments  have  been 
made  to  reduce  the  ores.  The  district,  so  far  as  it  has  been  prospected, 
extends  about  twenty  miles  from  north  to  south,  and  is  about  twelve 
miles  in  width,  the  ores  being  carbonate  of  lead,  bearing  silver  at  the 
rate  of  from  $30  to  $600  per  ton,  and  sulphuret  of  copper,  also  rich  in 
silver. 

The  most  prominent  carbonate-leads  are  the  Poor  Man's,  Little  Fanny, 
Grand  Tower,  Pony,  Alpine,  Washoe,  Sucker,  Wolverine,  and  Sterling. 

Messrs.  George  Way  &  Go.  have  tried  to  reduce  some  ore  from  the 
Little  Fanny  in  a  small  reverberatory.  The  result  was  1,839^  pounds 
of  lead,  containing  66.7  ounces  of  silver.  Much  of  the  lead  was  lost  in 
the  slag.  Another  reverbetatory  furnace  was  erected  by  Messrs.  J.  D. 
Baker  &  Bro.,  but  it  could  not  be  worked  to  advantage,  and  the  same 
gentlemen  built  then  a  small  cupola  furnace,  the  blast  of  which  was 
^applied  from  a  bellows  worked  by  hand.  The  result  was  satisfactory, 
m  80  far  as  more  lead  was  extracted  than  in  the  reverberatory.  Still, 
the  capacity  of  the  furnace  being  so  small,  and  no  machinery  on  hand, 
the  furnace  cannot  be  run  to  an  advantage. 

Some  of  the  deix>sits  above  enumerate,  and  notably  the  Poor  Man's 
and  Little  Fanny,  are  very  extensive,  measuring  from  30  to  60  feet  in 
width.  They  are  rich  in  lead,  but  carry  not  much  over  $30  per  ton  in 
silver. 

The  ores  of  the  sub-district  of  Corona  del  Pueblo  contain  little  lead, 
but  they  are  richer  in  silver  than  those  of  the  carbonate  series  of  mines 
al3ove  8i>oken  of.  Assays  so  far  made  vary  from  $25  to  high  up  into 
the  thousands  per  ton,  and  all  ores  carry  some  copper.  The  mines 
ai\»  as  yet  little  developed. 
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CHAPTER    X. 

ARIZONA. 

Mining  interests  generally  look  more  hopefal  in  this  Territory  than  at 
any  time  for  the  last  ten  years ;  and  if  the  Apache  question  can  be 
finally  settled  in  favor  of  the  miner,  as  it  bids  fair  to  be  soon,  the  coau> 
try  will,  by  the  time  of  the  advent  of  the  Sonthern  Pacific  Railroad,  be 
in  a  forward  state  for  a  large  and  permanent  production  of  the  precious 
metals: 

During  the  last  year  the  yield  of  the  Territory  has  fallen  off  consitl- 
erably,  principally  on  account  of  the  troubles  of  the  Vulture  mine,  but 
the  activity  in  several  new  silver-districts  promises  to  make  up  for  this, 
as  s6on  as  th^  preparatory  developments  of  the  mines  have  progressed 
sufficiently.    I  estimate  last  year's  product  as  follows : 

Gold  from  Vnltare  mine firtO.OOi) 

Gold  from  placer-mines  and  arrastras :{OO,0(ii( 

Silver  in  bullion  and  ore-«hipment8 175,  (XK) 

625,000 

I  have  again  to  thank  Mr.  John  Wasson,  surveyor-general  of  Arizona, 
for  notes  in  regard  to  the  mining  industry  of  the  Territory  ^nd  Messrs. . 
T.  J.  Bidwell,  of  Yuma  Country,  W.  F.  Henniug  and  W.  H.  Hardy,  of 
Mojave  Oouuty,  have  kindly  furnished  information  in  regard  to  their 
several  districts. 

The  Planet  mine,  on  Williams  Fork,  owned. by  the  Planet  Mining 
Company,  and  operated  by  the  same,  keeps  about  twenty  men  at  work 
continually,  and  has  shipped  from  100  to  150  tons  each  month  to  San 
I^ncisco.  The  mine  pays  now,  and  has  always  paid.  It  carries  copper- 
ore  of  a  high  grade. 

The  Constancia  mine,  about  fifteen  miles  from  Ehrenberg  is  owned 
and  operated  by  the  Constancia  Mining  Company,  Charles  Borger, 
superintendent.  During  the  past  year  they  erected  a  10  stamp  mill. 
They  have  three  shafts  in  the  mine,  over  150  feet  deep  each,  in  which  a 
ledge  of  about  4  feet  in  width  is  developed,  paying  from  $15  to  $25  per 
ton  'y  at  latest  accounts  about  $18  in  gold.  Cost  of  mining  and  milling, 
from  $6  to  $8  per  ton.    Work  is  going  on  now. 

In  Castle  Dome  district,  Captain  Polhamus  &  Co.  are  sinking  on  the 
Flora  Temple  mine.  They  are  now  down  about  200  feet,  and  shii>- 
ping  about  50  tons  of  ore  per  month.  They  are  mainly  laboring  to  de- 
velop the  actual  worth  of  the  mine,  although  the  receipts  from  sales  of 
ore  defray  expenses.    The  ore  is  argentiferous  galena. 

William  P.  Miller  &  Co.  are  operating  on  a  mine  near  the  Flora  Temple 
on  same  kind  of  ore.  They  ship  about  150  tons  per  month,  and  are 
making  money,  and  work  is  going  on  now. 

The  Vulture  mine,  near  Wickenburg,  has  been  idle  for  over  six 
months.  Endeavors  are  being  made  to  procure  capitol  to  take  water 
to  the  mine,  with  what  success  I  do  not  know.  The  product  of  the 
mine  is  about  half  that  of  former  years,  or  about  $150,000.  William  P. 
Smith  &  Co.  are  putting  up  a  10-stamp  mill  on  the-Hassayampa,  about 
fifteen  miles  below  Wickenburg,  and  will  soon  commence  crushing  ore 
from  their  claims,  which  adjoin  the  Vulture  Company's  ground.  They 
express  great  confidence  of  success.  Mr.  Peter  Taylor,  formerly  mine- 
superintendent  of  the  Vulture,  is  an  interested  party  with  Smith  &  Co* 
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in  the  present  operations,  and  is  convinced  that  their  ground,  as  well  as 
the  Yultnre,  will  pay  well  ander  proper  management. 

In  Yavapai  County  no  mills  were  pat  ap  in  1872,  and  I  believe  none 
bat  the  Vi^tore  ran  at  any  time.  Several  arrastras  have  been  kept  go- 
ing in  Bradshaw  district,  and  patents  for  eight  mines  therein,  mainly 
on  the  Tiger  lode,  have  been  applied  for.  The  placer-mines  in  Yavapai 
have  been  work^  with  average  success  in  most  of  this  district,  and 
their  yield  is  not  less  than  in  the  previous  year.  In  the  extreuie  south- 
eastern portion  of  Yavapai  County  a  copper-district  of  great  value  ha« 
been  discovered,  and  four  surveys  for  patents  to  as  many  mines,  and 
also  oue  mill-site,  have  recently  been  made.  A  Detroit  company  stand 
ready  to  pay  a  large  price  for  them  and  to  commence  work  as  soon  as 
patents  issue  therefor. 

In  Pima  County  much  prospecting  has  been  done,  and  some  new  dis- 
coveries have  been  made.  The  necessary  work  is  now  being  done  to 
procure  patents.  Two  mines  have  been  patented,  and  more  applica- 
tions will  soon  be  made.  Betums  have  just  been  received  of  the  work- 
ing results  of  a  lot  of  ore  sent  to  San  Francisco  some  months  ago  by 
Samuel  Hughes,  of  Tucson ;  the  ore  coming  from  a  mine  located  about 
thirty -five  miles  southwest  of  that  town.  The  ore  contains  mainly  cop- 
l)er,  and  purchasers  offer  for  such  ore  $200  per  ton,  laid  down  on  the 
San  Francisco  wharf. 

The  Mowry  mine  is  now  being  worked  by  some  men  who  have  put  an 
engine  thereon,  and  I  understand  with  good  results.  The  parties,  be- 
ing "jumpers,'^  keep  very  still,  waiting  for  the  time  to  expire  which  is 
given  by  law  of  Congress  to  owners  of  mines  to  do  the  necessary  work 
on  their  claims  or  forfeit  them. 

Ore  from  Pinal  district,  near  Florence,  (about  5  tons,)  was  sent  to  San 
Francisco  last  summer,  and  yielded  about  $200  per  ton.  The  parties 
were,  however,  driven  away  from  the  mines  by  Indians.  They  intended 
to  commence  work  again  soon,  as  they  were  certain  of  profits,  judging 
from  the  5  tons  worked  in  San  Francisco. 

Wallapai  or  Hualpai  district. — ^During  the  year  1871  little  else  was 
done  by  miners  of  this  district  than  running  over  the  hills  and  locating 
mines,  and  doing  what  work  on  each  claim  was  necessary  to  hold  it  in 
accordance  with  the  local  laws  of  the  district.  Early  in  1872  a  5- 
stamp  mill  (wet  crushing)  was  completed  ]  there  were  also  two  furnaces 
completed.  Both  mill  and  furnaces  were  owned  and  managed  by  men 
of  but  little  experience  in  this  matter;  the  mill  would  save  only  from  30 
to  50  per  cent,  of  the  gold  and  silver,  and  the  furnaces  were  a  total  fail- 
ure. 

In  December,  1872,  a  third  furnace  was  completed,  and  managed  by 
an  expert.  This  furnace  has  been  a  success;  yet  there  is  a  question 
now  about  good  smelting  ores,  ds  experience  proves  the  ores  of  this  dis- 
trict to  be  base  milling  ores^  which  require  chloridizing,  roasting,  and 
amalgamation. 

Within  the  past  year  there  have  been  shipped  to  San  Francisco  about 
120  tons  of  ore,  averaging  in  value  $600  per  ton.  Of  gold  and  silver 
ballion  there  have  been  shipped  about  $35,000,  and  of  base  bullion  about 
10  tons.  As  the  greater  part  of  this  is  now  in  transit,  the  value  is  not 
yet  known,  but  it  is  estimated  at  $600  per  ton,  or  worth  $6,0d0  in  gold 
and  silver.  During  the  years  1871  and  1872  work  was  generally 
done  on  the  surface,  and  until  July  of  the  last  year  but  few  shafts  were 
down  lower  than  30  feet.  It  was  found  that  in  sinking  from  20  to  40 
feet  most  of  the  gold,  silver,  and  lead  ores  gave  out,  and  the  ledges 
turned  to  iron  snlphurets  or  arsenides.    At  water-level  but  little  ore 
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was  found  of  value.  Miners  became  discouraged,  and  many  left  the 
district  in  disgust.  During  the  latter  part  of  the  year  1872  some  of  the 
more  sanguine  miners  commenced  sinking  below  the  water-level.  Silver- 
oies  soon  came  in,  and  there  is  not  a  single  instance  reported  where  a 
valuable  mine  was  not  found  within  10  feet  of  the  former  stoppage.  The 
ores  are  generally  antimonial  or  ruby  silver,  with  sulphurets  and  the 
native  metal. 

At  the  present  time  miners  are  laboring  under  a  greater  disadvanta^ie 
than  ever  before,  although  they  are  certain  that  they  have  valuable 
mines.  It  will  require  machinery  to  handle  the  water,  and  this  requires 
ca[»ital.  Some  companies  have  been  incorporated  in  San  Francisco, 
and  help  is  expected  from  that  city.  Until  that  is  forthcoming,  rapid 
progress  will  certainly  be  impossible. 

There  have  already  been  located  in  this  district  2,700  claims  for  com- 
])anies,  and  about  1,000  of  tbem  are  on  separate  ledges,  the  rest 
being  on  extensions.  Several  other  new  districts  have  been  located 
within  the  past  year.  The  Maynard  district,  located  about  ten  miles 
south  of  the  Wallapai  district,  is  one  of  them.  The  Cedar  district, 
about  sixty  miles  south  of  the  Wallapai,  is  another.  Both  districts  are 
promising  well.  Preparations  are  being  made  for  shipping  ore  from 
tbem  at  an  early  day.  Preparations  are  also  being  made  for  put- 
ting up  a  mill  and  roasting-furnaces  in  the  Wallapai  district.  When 
this  is  done,  the  district  will  have  a  better  chance.  The  most  valuable 
mines  are  located  ten  miles  north  of  the  original  discoveries  in  the 
southern  part  of  the  range.  The  locations  are  scattered  within  a  dis- 
tance of  fifteen  miles.  There  are  at  the  present  time  about  twenty-five 
shafts,  on  as  many  different  ledges,  below  the  water-level,  and  the  pros- 
pects,  so  far  as  richness  of  the  mines  is  concerned,  are  truly  flattering. 
But  most  of  these  mines  will  be  compelled  to  suspend  operations  soon, 
on  account  of  too  much  water.  Mr.  Hardy,  at  the  end  of  the  year,  was 
prospecting  the  Fairfield,  and  three  shifts  of  three  men  each,  besides 
two  men  to  assist  outside,  or  eleven  men  at  $4  per  day,  were  employed. 
The  shaft  was  down  150  feet,  20  feet  below  water-level,  and  200  gallons 
of  water  per  hour  had  to  be  drstwn  up  by  hand.  It  is  seen  from  this 
that  under  such  circumstances  profitable  mining  is  difficult,  even  on 
veins  carrying  as  rich  ores  as  those  of  Wallapai. 

Tbe  following  data  in  regard  to  individual  claims  are  furnished  by 
Mr.  W.  F.  Henning,  a  member  of  the  legislature  of  Arizona  Territory : 

Little  Tiger,  situated  at  Stockton,  shaft  over  100  feet  deep.  At  bot- 
tom, vein  2J  feet  wide.  Very  rich  in  native  silver,  ruby  silver,  and  black 
sulphurets. 

Cupel,  near  the  former  mine;  about  the  same  amount  of  work  is  done 
here  as  on  the  Little  Tiger.  The  vein  exhibits  about  the  same  quality 
and  quantity  of  ore.  Work  has  been  recently  suspended  on  account  of 
over-abundance  of  water. 

Empire,  situated  in  Empire  Gallon,  near  Chloride,  has  two  shafts  of 
100  feet  each,  and  some  drifting  has  been  done ;  ledge-matter  is  several 
feet  wide ;  exhibits  a  large  body  of  rich  sulphuret-ore.  Work  was  re- 
cently suspended  on  account  of  too  much  water.  These  mines  all  belong 
to  the  Cirbat  Consolidated  Company,  of  San  Francisco,  and  the  work 
has  been  done  chiefly  during  the  past  summer.  Hoisting-works  for 
each  of  them  are  expected  from  San  Francisco  in  the  course  of  one  or 
two  months,  and  work  will  then  be  resumed. 

Sixty-two,  situated  near  Stockton,  and  owned  by  an  unincorporated 
company.  During  the  past  summer  several  shipments  of  ore  have  been 
made  to  San  Francisco,  at  a  cost  of  nearly  $100  per  ton,  including  miu- 
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ing,  transportation,  sampling,  &c.  The  retains  left  a  handsome  profit 
tor  the  owners. 

Loue  Star,  situated  at  Mineral  Park.  During  the  past  year  about  150 
tons  have  been  worked  in  a  5-stamp  mill.  They  yielded  about  $7,000. 
Kecently,  work  was  resumed  in  an  old  shaft,  and  at  a  depth  of  50  or  60 
li-et  a  body  of  ore,  carrying  large  quantities  of  native  silver  and  black 
sulphurets,  was  uncovered.  The  mine  is  owned  by  a  company  incorpo- 
rated under  the  laws  of  Arizona.  Work  is  still  progressiug;  water 
plenty  in  the  mine. 

The  Keystone  has  two  shafts,  about  60  feet  deep  each.  It  is  situated 
at  Mineral  Park ;  two  feet  ledge,  chloride  of  silver  on  top.  Just  below 
water-level,  a  heavy  body  of  ore,  carrying  black  sulphurets,  native  and 
niby  silver,  has  been  uncovered  in  each  shaft.  The  top  ore,  worked  in 
the  3stamp  mill  at  Mineral  Park,  yielded  $200  per  ton,  and  not  more 
than  50  per  cent,  was  saved  in  the  process.  Several  tons,  shipped  to 
Han  Francisco,  yielded  $600  per  ton.  Ore  from  the  bottom  of  the  shafts 
assays  as  high  as  $4,800  per  ton.  The  mine  was  recently  sold  in  San 
Fi-jBcisco.  Hoisting-works  are  to  be  put  up  about  March,  1873,  and 
work  will  then  be  resumed. 

Besides  the  mines  above  mentioned,  there  are  probably  one  hun- 
dred other  locations,  nearly  as  well  developed,  and  giving  promise 
of  i)ermanency  and  great  value.  Among  them  are  the  Todd  mine«  the 
Washington,  the  Independence,  the  Dexter,  the  Vanderbilt,  the  ^Tew 
Kra,  the  Washington  No.  2,  the  Donahue,  the  Treasure  Hill,  the  Val- 
ley View,  the  Ida,  the  Bobtail,  &c. 
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METALLUKGICAL  PROCESSES. 


CHAPTER    XI. 

TREATMENT  OP  GOLD-BEARING  ORES  IN  CALIFORNIA. 

The  gold-bearing  ores  of  California*  consist  chiefly  of  quartz — ^in  but 
a  few  instances  of  slates.  The  gold  is  usually  disseminated  through  the 
rock  in  small  metallic  particles,  sometimes  scarcely  visible  to  the  naked 
eye.  Sulphides  of  iron,  lead,  copper,  and  zinc,  and  arseninrets,  are  fre- 
qaeDtly  associated  with  the  gold ;  but  these  rarely  constitute  more  than 
6  per  cent,  of  the  rock,  and  average,  perhaps,  only  1  per  cent.  Galena 
is  considered  the  most  favorable  indication  of  the  presence  of  gold  in 
the  quartz.  Most  of  the  gold  contained  in  the  sulphides  appears  to  be 
Id  the  metallic  state,  as  the  greater  part  can  be  separated  by  a  grinding 
operation  in  a  i)orcelain  mortar,  combined  with  a  careful  washing  off  of 
the  slimes.  To  extract  the  gold  from  these  ores,  they  are  subjected  at 
present  to  a  mill  process,  which,  with  necessary  machinery  and  appara- 
tus, will  be  described  in  these  pages. 

The  rock  is  generally  delivered  at  the  mill  free  from  any  large  amount 
of  waste.  The  small  quantity  left  by  the  miner  is  thrown  aside  at  the 
mill.  It  consists,  according  to  the  miueralogical  character  of  the  walls 
of  the  vein,  chiefly  of  talcose,  chloritic  and  clay  slates,  serpentine,  dio- 
rite,  aqd  gitinitic  rocks  in  general. 

The  treatment  of  the  quartz  comprises  the  following  operations : 

1.  Crushing  it  by  means  of  rock-breaker  and  stamps,  and  amalga- 
mating the  freed  gold,  outside  of  the  battery,  by  various  contrivances. 

2.  Concentrating  the  freed  gold  lost  by  the  above  methods,  with  the 
aariferous  sulphnrets. 

3.  Extracting  the  gold  contained  therein  bychlorrnation.or  pan-amal- 
gamation. 

The  process  of  amalgamation  in  battery  on  copper  plates  is  also  prac- 
ticed in  California,  but  is  gradually  displaced  by  the  above  mill  opera- 
tions. It  is  described  in  the  Mining  Commissioner's  Report  of  1870,  on 
the  treatment  of  Colorado  ores,  and  will  be  omitted  here. 
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I. — CEUSHINa  AUD  FIRST  AMALGAMATION. 

Previous  to  a  final  pulverization  in  stamp-mills,  the  quartz  is  broken 
to  a  small  and  somewhat  uniform  size  by  rock-breakers.  (For  a  descrip- 
tion of  Blake's  rock-breaker  see  Mining  Commissioner's  Heport  of  1870, 
page  648.)  The  jaws  are  usually  set  from  1  to  1^  inches  apart,  opening 
ont  to  1^  to  2  inches.  The  shoes  are  of  white  iron,  cast  in  sand  and 
bIowIj  cooled.  The  rock-breaker  discharges  upon  a  platform  in  front  of 
the  feed  side  of  the  battery. 

(a.)  Arrangement  of  the  battery  of  a  stamp-mill. — ^For  the  purpose  of 
erecting  a  battery  a  pit  is  sunk  to  the  solid  bed-rock,  the  bottom  of 
which  is  nicely  leveled  off  for  the  reception  of  the  mortar  block,  a,  a,- 
(Plate  I,)  having  a  section  of  3  by  5  feet,  and  rarely  exceeding  10  feet 


'Tbi^ chapter  is  tb?  work  of  Mr.  6.  F.  Deetken,  of  Gram  Valley,  a  leading  metaUnr- 
gist  of  Califoniia,  the  introdaoer  into  the  State  of  the  Plattner  cblorinatioo,  and  a 
^ery  acute  and  tmstwortby  observer.  His  anal^Bis  is  liased  opon  practice  at  the  Grasti 
Valley  MiUs^  considered,  aa  a  whole,  the  best  system  in  nse  in  Cambmia. — R.  W.  K. 
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in  length.  It  is  set  on  end,  and  consists  of  two  logs  36  by  30  inches 
each,  firmly  bolted  together  with  l^inch  bolts,  and  also  connected  with 
dowels  18  inches  long,  and  of  a  section  of  8  by  8  inches,  introdaced  2 
feet  from  each  end.  The  horizontal  section  of  the  pit  leaves  usually  a 
space,  m,  m,  of  24  inches  all  around  the  mortar-block,  which  is  filled 
with  hydraulic  concrete  up  to  the  level  of  the  floor  of  the  mud-sills, 
from  4  to  5  feet  below  the  top  of  the  mortar-block. 

After  carefully  leveling  and  planing  the  top  of  the  block,  it  is  ready 
for  the  reception  of  the  iron  mortar,  which  is  fastened  to  the  block  by 
means  of  six  If-inch  key-bolts,  Jcy  %,  Fig.  1,  passing  through  the  bottom 
flanges  of  the  mortar. 

The  wooden  battery  frame  which  carries  the  cam-shaft  is  independent 
of  the  mortar-block.  The  wood-work  is  usually  of  sugar-pine.  The 
mud-sills,  {,  ly  24  by  24  inches,  usually  3  or  4  in  number,  are  laid  par- 
allel with  the  cam-shaft  The  sills  on  each  side  of  the  mortar-block  are 
secured  by  iron  bolts  passing  through  the  hydraulic  concrete,  with  aa 
iron  anchor-plate  underneath.  Gross-sills,  p,  p^  18  inches  wide  by  24 
inches  deep,  and  18  feet  long,  at  right  angles  to  the  mnd-sUls,  canr 
the  main  posts,  12  by  24  inches  in  sectibn,  to  which  the  cam-shaft  is 
attached.  They  are  let  and  keyed  into  the  posts  in  the  manner  repre- 
sented in  Pig.  1. 

The  mortar,  Plate  II,  Fig.  1,  consists  of  a  single  casting  3  feet  9 
inches  high.    The  bottom  is  usually  3  inches  thick,  and  sometimes  more. 

The  walls  are  vertical  outside,  1^  to  If  inches  thick  on  the  bottom, 
tapering  to  ^  inch  on  the  top.  The  bottom  flanges  for  fastening  the 
mortar  to  the  block  are  2^  inches  thick  and  4  inches  wide.  In  order  to 
prevent  the  premature  destruction  of  the  mortar  near  the  dies,  <^ast-iron 
plates,  ^',^',  1  inch  thick  and  about  24  inches  high,  are  placed  all  aroand 
the  inside  as  a  lining,  which  can  be  replaced  when  worn  out.  Being 
wedge-shaped  at  the  lines  of  contact  with  each  other,  they  do  not  need 
any  additional  fastening. 

On  one  of  the  Iqng  sides  of  the  mortar,  opposite  the  dis(iharge  open- 
ing, ^,  the  feed  slit,  n,  is  situated.  It  is  from  6  to  12  inches  below  the 
top  of  the  mortar,  and  3  inches  wide,  extending  across  the  whole  width 
of  the  mortar.  A  rim  of  3  inches  around  the  discharge  opening,  (f,  is 
planed  off  for  the  purpose  of  receiving  the  sieve  frame,  Plate  II,  Fig.  3, 
and  the  splash-box.  Fig.  2,  both  of  cast  iron,  which  are  bolted  lo  it. 
The  horizontal  mortietr-l^d  receives  the  dies,  ^,  the  bottom  or  footplates 
of  which  fit  almost  close  to  the  sides  of  the  mortar,  lined  with  the 
plates  j,j. 

The  foot-plate,  a,  of  the  die,  Plate  III,  Fig.  1,  has  a  rectangular  form, 
the  comers  of  which  are  cut  off  for  the  purpose  of  facilitating  its  re- 
moval in  cleaning  up  the  battery.  It  is  1^  inches  thick,  and  carries  a 
cylindrical  part,  6,  3}  inches  high,  the  diameter  of  which  i«  usually  10 
inches.  When  worn  down  to  the  foot-plate  it  is  replaced  with  a  new 
die.  Each  battery  consists  of  4  or  5  stamps  of  uniform  weight  when 
new.  The  stamp  consists  of  four  cylindrical  parts,  the  head  or  boss, 
stem,  tappet,  and  shoe. 

The  head,  Plate  III,  Fig.  3,  of  the  same  diameter  as  the  shoe,  is 
from  15  to  20  inches  long.  On  its  lower  face  it  is  provided  with  a  coni- 
cal recess,/,  6  inches  deep,  for  the  reception  of  the  shank  of  the  shoe, 
and  a  tapering  core,  d,  for  the  foot  of  the  stem. 

For  the  purpose  of  facilitating  the  detachment  of  the  shoe  and  stem 
in  case  of  breakage,  channels,  m,  m,  o,  o,  are  provided  for  the  introduc- 
tion of  wedges  below  the  same,  passing  radially  through  the  boss. 

The  stem,  a,  Plate  III,  Fig.  4,  is  of  wrought  iron,  and  varies  in  length 
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from  13  to  15  feet,  and  in  thickness  from  3  to  3|  inches.  It  is  turned 
true  upon  the  lathe.  Six  inches  of  both  ends  are  tarned  off  somewhat 
taperiDg,  so  that  either  end  can  serve  as  the  foot. 

The  tappet  r  r,  Plate  III,  Fig.  4,  is  in  the  main  a  cylinder  of  cast- 
iroD,  from  9  to  11  inches  in  diameter,  and  10  inches  long,  with  a  central 
bore.  It  is  slipped  on  the  stem  and  fastened  to  it  by  means  of  a 
wronght-iron  gib.  b,  keyed  up  by  wedges,  n  n,  at  right  angles  to  the 
gib.  The  projection  o  o  prevents  the  slipping  of  the  gib,  which  would 
cause  an  uneven  wear  of  the  cam-face.  The  gib  is  introduced  into  the 
mold  previous  to  casting. 

As  every  part  of  the  working-face  of  the  tappet  is  worn  off  by  the 
cams  with  the  exception  of  a  concentric  ring  around  the  stem,  i  inch 
wide,  (the  cam  passing  within  ^  an  inch  of  the  stem,)  an  annular  recess, 
fit  m,  1  inch  deep,  concentric  with  the  stem-bore,  but  1  inch  larger,  is 
bored  out  on  the  working-faces  to  prevent  the  wear  of  the  edges  of  the 
cam.  Both  faces  of  the  tappet  are  used  as  working-faces.  When  the 
faces  of  the  tappet  are  worn  down  an  inch  it  is  replaced  with  a  new  one. 

The  shoe,  Plate  III,  Fig.  2,  is  of  white  iron,  cast  wholly  in  sand  and 
slowly  cooled. 

The  cylindrical  part  or  butt  a  is  5^  inches  long ;  the  shank  &,  having  one- 
^klf  the  diameter  of  the  butt,  has  the  same  length,  and  tapers  conically 
upwards.  The  diameter  of  the  butt  varies  between  9  and  11  inches. 
The  head  is  fastened  to  the  stem  by  laying  two  strips  of  thin  cloth 
crosswise  over  the  stem-hole,  and  driving  the  stem  home.  •The  tappet 
is  then  keyed  fast  to  the  stem,  and  the  shank  of  the  shoe,  which  is  sur- 
roQDded  by  small  wooden  wedges  pointed  upwards  and  held  in  position 
by  a  string,  is  set  vertically  under  the  shank-hole  of  the  boss.  The 
^mp  in  falling  wedges  the  shank  of  the  shoe  firmly  into  the  shank- 
bole. 

The  weight  of  the  stamp  varies  between  600  and  900  pounds }  most  fre- 
qoeDtly  it  is  between  750  and  850  pounds.  The  weight  per  square  inch 
of  crashing  surface  is  10^  pounds.  The  sum  of  the  working  surfaces  of 
the  shoes  is  to  the  mortar-bed  as  1  to  Ij^.  The  shoes  are  1  inch  apart, 
and  I  inch  from  the  linings  of  the  mortar.  The  proportional  weight  of 
stem,  head,  shoe,  and  tappet  to  the  total  weight  of  stamp  is  as  40 :  29 
:  10: 15: 100.  The  weight  of  the  die  when  new  is  usually  j'^^^  of  the 
^ei^ht  of  the  stamp. 

The  cam-shaft  is  of  wrought  iron,  generally  of  5  inches  in  diameter 
^ben  turned  down  in  the  lathe,  and  is  provided  with  2  key-ways,  1  by 

1  inch,  at  right  angles  to  each  other,  tor  the  purpose  of  insuring  the 
pormal  position  of  the  cams.  The  center  of  the  cam-shaft  is  usually  5 
inches  from  the  center  line  of  stems.  It  is  placed  9^  feet  from  the  mor- 
tar-bed. 

,  The  journal-boxes  are  constructed  as  shown  in  Plate  III,  Fig.  6.  The 
J<Hirnal-cap  is  held  down  on  the  feed-side  by  a  wooden  wedge;  Oy  secured 
by  a  bolt  passing  through  a  slit,  so  as  to  allow  its  tightening. 

Attached  to  the  cam-shaft  is  a  bevel  clutch  or  toothed  flange-coup- 
^^Sj  t?,  Plate  I,  Fig.  1,  by  which  the  cam-shaft  can  be  disengaged  from 
tbe  pplley-shaft  by  means  of  a  fork  or  lever.  It  also  fills  the  important 
fonction  of  preventing  the  breaking  of  cams  and  bending  of  stems  in 
^^^  of  a  reverse  motion  of  the  cam-shaft. 

The  cams,  Plate  III,  Fig.  5,  are  of  cast  iron,  have  a  face  of  3  inches 
^  a  depth  of  1  to  2  inches,  and  are  strengthened  by  a  rib^  ft,  1^  inches  . 
pick,  gaining  in  depth  toward  the  hub,  which  has  a  thickness  of  2^ 
inches.    The  hab  is  always  on  the  off-side  of  the  stem,  allowing  thereby 

2  close  approach  of  the  cam-shafl  to  the  stem  center.    Two  cams,  stand- 
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ing  diametrically  opposite,  Plate  III,  Fig.  5,  are  always  attached  to  one 
bab,  which  is  strengthened  by  a  wrought-iron  band.  The  cam-carve  is 
an  involate  of  a  circle,  slightly  modified  at  the  end,  as  the  point  of  ap- 
plication of  the  lifting  force  is  removed  at  the  end  of  each  lift  from  the 
center  line  of  stems  to  the  end  of  the  working  face  of  tappet  Fig.  5 
shows  the  construction,  a  n  being  the  distance  from  center  of  cam- 
shaft to  center  of  stem,  n  a  the  length  of  the  greatest  lift  plus  distance 
from  center  of  cam-shaft  to  the  first  front  of  contact  of  cam  with  tap- 
pet. The  carve  5  a  is  changed  to  6  a' ;  a  a'  is  in  this  case  §  of  an 
inch. 

The  lift  varies  between  8  and  11  inches,  generally  it  is  10  inches,  with 
a  corresponding  cam  carve  of  21 J  inches.  The  friction  between  cam  and 
tappet  causes  the  stamp  to  revolve,  insuring  an  even  wear  of  the  shoe. 

The  mortar,  Plate  I,  Fig.  1,  is  covered  by  two  3  inch  planks,  e, 
which  are  held  in  position  by  bolts,  m  m,  attached  to  the  side  of  thej 
mortar.  They  join  in  the  center  line  of  stems,  and  are  provided  with 
semi-cylindrical  grooves  for  the  stems. 

The  guides,  of  sugar-pine,  are  15  inches  deep  and  10  inches  broad. 
They  are  firmly  bolted  to  the  uprights  carrying  the  cam-shaft  Thei 
center  of  the  upper  guides  is  3  feet  4  inches  above,  and  the  center  of 
lower  guides  4  feet  below,  the  center  of  cam-shaft.  A  wooden  lining,] 
consisting  of  two  3-inch  planks,  15  inches  deep,  with  semi-cylindrical 
grooves  to  fit  and  inclose  the  stems,  is  bolted  on  to  the  main  guide-tim- 
bers. The  grooves  are  lubricated  with  tallow.  The  whole  arrangenieot 
is  shown  at «,  «,  Plate  1,  Fig  1. 

The  discharge  or  sieve  frame,  Plate  II,  Fig.  3,  is  of  cast  iron,  and 
divided  into  5  panels,  11^  by  15  inches. 

The  screen,  of  nearly  the  same  size  as  the  panel,  but  exceeding  it 
.  about  ^  inch  all  around,  is  bolted  tight  to  the  panels  by  means  of  a  caat- 
iron  frame,  Plate  II,  Fig.  4,  3  inches  deep.    A  blanket-binding  is  sewed 
.  around  the  edge  of  the  screen  to  make  a  tight  joint 

The  screen,  Fig.  5,  is  made  of  Eussia  iron,  weighing  ^  pound  peri 
square  foot.  The  rectangular  holes,  punched  by  machinery,  are  §  of  an| 
inch  long,  and  wide  enough  to  allow  the  passage  of  a  No.  6  sewing- 
needle.  The  holes  are  §  inch  apart  horizontally,  and  their  centers  f 
inch  apart  vertically,  leaving  a  space  of  ^  inch  between  them.  The 
turned-up  edge  faces  the  inside  of  the  mortar.  When  the  tarned-np, 
tapering  edge  is  worn  down,  the  holes  are  closed  or  made  smaller  by 
pounding  the  edges  with  a  mallet 

The  splash-box,  of  cast  iron,  Plate  II,  Fig.  2,  provided  with  three  dis- 
charge-spouts, is  tightly  bolted  to  the  mortar  with  the  aid  of  blanket- 
packing. 

The  manner  of  bracing  the  nprights  of  the  cam-shaft  is  seen  in  Plat6{ 
I,  Fig.  1. 

As  the  strain  of  the  belt  is  in  the  direction  of  the  discbarge,  do 
bracing  is  needed  on  the  feed-side,  which  gives  a  clear  working  space  oo 
the  feed-side  of  the  battery. 

The  stamps  are  usually  raised  for  repairing  by  means  of  a  tackle, 
which  is  suspended  in  the  line  of  the  stamps  on  a  roller  strap  sdidiugoa 
a  beam.    They  are  held  in  suspension  by  props,//,  Plate  1,  Fig.  1. 

The  water  is  supplied  to  the  battery  by  a  3-inch  iron  pipe,  ft,  (Plate 
I,  Fig.  1,)  passing  over  the  feed-slit  near  the  top  of  the  mortar.  The 
vertical  discharge  is  through  small  round  apertures,  which  can  be 
closed  by  wooden  plugs.  There  is  also  a  l^-inch  iron  water-pipe  aloDg 
the  discharge-side  of  battery  for  increasing  the  quantity  of  water  over 
the  blanket-sluices. 
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The  power  is  asoally  derived  from  high-pressure  steam  generated  with 
T^ood,  the  universal  fuel  of  the  mills,  or  from  a  water-wheel.  It  is  trans* 
iiijtted  to  a  main  shaft,  from  which  the  battery  and  all  other  machinery 
are  driven  by  means  of  belting.  A  10-stamp  battery  with  auxiliary 
amalgamating  machinery  is  driven  by  a  belt  from  10  to  13  inches  wide. 

(6.)  The  operation  of  the  mill. — The  rock  is  delivered  from  the  mine  in 
cars,  coDtaining  each,  say,  13  cubic  feet,  of  a  weight  of  1,300  pounds,  in 
front  of  the  rock-breaker.  At  custom  mills  the  quartz  is  delivered  in 
iK^agoDs,  the  crushing  being  paid  by  the  load,  consisting  of  about  35 
cubic  feet  of  a  weight  of  3,500  pounds,  including  moisture. 

Tiie  object  of  crushing  being  to  liberate  the  line  particles  of  metallic 
gold,  disseminated  through  the  quartz,  so  that  they  can  be  collected  or 
caoght  by  blankets  and  subseqAently  amalgamated,  a  fine  crushing  is 
always  desired.  Fast  crushing  is  not  prejudicial  to  the  saving  of  the 
gold  iD  this  process,  the  gold  being  leisurely  collected  and  amalgamated, 
outside  of  the  battery,  after  crushing. 

This  is  a  distinguishing  feature  of  the  blanket-process  as  compared 
with  the  method  of  amalgamating  in  battery  while  crushing. 

The  rock-breaker,  making  170  strokes  of  f  of  an  inch  a  minute,  is 
capable  of  a  preparatory  crushing  of  72  tons  of  quartz,  the  crushing 
capacity  of  a  heavy  30-stamp  mill,  in  twenty -four  hours.  The  shift  at 
the  rock-breaker  consists  of  ten  hours,  no  night- work  being  done.  It 
iucreases  the  crushing  capacity  of  a  mill,  on  an  average,  20  per  cent. 

Only  the  coarser  quartz  is  passed  through  the  breaker ;  the  finer,  con- 
taining always  a  quantity  of  wooden  splinters  from  the  mine,  is  crushed 
by  itself  in  a  separate  battery.  The  splinters  cause  a  loss  of  efficiency 
of  the  battery  by  clogging  up  the  screen-holes.  The  screens  require,  in 
consequence,  a  greater  amount  of  attention. 

The  feeding  of  the  battery  is  done  by  hand,  and  is  regulated  so  that 
there  shall  not  be  more  than  2  inches  of  sands  between  die  and  shoe  at 
the  end  of  every  drop.  A  good  feeder  knows  to  some  extent  the  require- 
luent  of  the  battery  by  the  clear  or  dull  sound  of  the  stamp-stroke.  The 
uomber  of  drops  of  the  stamp  per  minute  varies  from  50  to  70,  the  lesser 
number  corresponding  to  the  heavier,  the  greater  to  the  lighter  stamps. 
A  battery  of  20  stamps  weighing  850  pounds  per  stamp,  with  61  drops 
of  10  inches  per  minute,  crushes  40  tons  of  quartz  in  twenty-four  hours 
^ithont  the  aid  of  a  rock -breaker,  while  a  battery  of  20  stamps  weigh- 
ing 700  x)onnds  per  stamp,  with  68  drops  of  10  inches  per  minute,  crushes 
32  tons  of  the  same  rock,  a  No.  6  screen  being  used  in  both  trials. 

The  proportion  of  power  necessary  to  do  the  work  of  the  heavier  to 
that  of  the  lighter  stamps  is  as  850x61:  700x68,  and  the  work  ex- 
pected therefrom  would  be  as  nearly  35  tons  for  the  heavy  to  32  for  the 
lighter  stamps.  But  the  former  crush  40  tons,  an  additional  quantity 
of  over  5  tons  in  favor  of  the  heavy  stamps.  When  the  rock-breaker  is 
ised  in  connection,  the  proportional  result  is  nearly  the  same.  The 
limit  of  weight  has  never  been  determined  experimentally,  though 
stamps  are  satisfactorily  employed  weighing  over  900  pounds  with  a 
lO'inch  drop.    These  results  are  on  mill -rock  of  average  hardness. 

The  quantity  of  battery-water  depends  upon  the  amount  of  sulphnrets 
or  black  iron-sands  in  the  quartz.  It  averages  half  a  cubic  foot  per 
minate  to  the  stamp.  It  must  be  sufficiently  large  to  move  the  crushed 
sands  ov^  the  blankets  without  allowing  them  to  i)ermanently  settle 
upon  them.  Less  grade  to  the  blankets  and  more  water  is  preferred  to 
the  reverse  condition. 

The  bottom  edge  of  the  lower  screen-holes  is  3  inches  above  the  dies 
when  new.    The  battery- water  during  the  crushing  has  a  wave  motion 
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aloDg  the  screens.  The  water  has  its  natural  temperatare  while  passing 
throagh  the  battery  and  over  the  blankets.  Further  on,  when  passing 
through  the  rubbers  and  copper  plates,  it  is  warmed  somewhat  by  the 
influx  of  hot  water  from  the  amalgamators. 

After  leaving  the  battery  the  crushed  sands  are  distributed  by  the 
spouts  g  g^  (Plate  1,  Fig.  1,)  on  two  sets  of  sluices,  m  f»,  covered  with 
woolen  blankets.  There  are  three  sets  of  blanket-sluices  for  every  4  or 
5  stamp  battery.  Each  set  consists  of  two  sluices  made  of  1^-inch 
planed  sugar-pine  boards,  one  10^  feet  long,  the  other  5^  t^et,  with  a 
drop  of  3  inches  between  them.  They  are  from  16  to  17  inches  wide, 
with  sides  of  2  inches  in  the  clear,  and  have  a  grade  of  %  inch  to  §  inch 
to  the  foot 

The  upper  sluice  m  carries  two  strong  blankets,  21  inches  wide  and  5| 
feet  long  each,  the  upper  overlapping  the  lower  blanket  about  6  inche& 
The  lower  sluice  m  carries  only  one  blanket. 

The  blanketing  is  manufactured  for  the  mill-trade,  shorn  on  the  lower 
side,  with  the  nap  on  the  upper.  It  weighs  y^^  of  a  pound  per  running 
yard. 

The  flow  of  the  pulp  is  over  two  of  the  three  sets  of  blanket,  the  third 
one  being  kept  in  reserve  for  use  when  washing  the  blankets  of  either 
of  the  others.  The  upper  blankets,  which  catch  the  bulk  of  the  gold, 
are  washed  every  twenty  minutes,  the  lower  one  every  two  boors.  Tbe 
washing  is  performed  in' two  tanks,  used  alternately.  They  are  made  of 
1^-inch  planed  pine  boards,  have  a  horizontal  section  of  3  by  4  feet,  and 
taper  toward  the  bottom.  They  are  2J  feet  deep,  and  are  provided  with 
inclined  shelves  for  the  blankets  and  plug-holes  for  the  discharge  of 
water  after  the  settling  of  the  blanket-washings.  The  water  u^  in 
these  tanks  is  warmed  in  a  heater  by  the  waste  steam. 

The  quantity  of  crushed  sands  passing  over  the  blanket-sluices  of 
a  5-stamp  battery  is  12  tons  in  twenty-four  hours,  while  the  blanket- 
washings,  consisting  of  gold,  sulphurets,  iron,  and  quartz-sands,  vary 
considerably  in  weight  with  the  percentage  of  the  metallic  contents  of  the 
rock.  The  average  quantity  of  dry  blanket-washings  may  be  estimated 
at  12^  per  cent,  of  the  rock  crushed.  They  are  in  troduced  by  the  blanket- 
washer  into  a  box  in  front  of  the  amalgamators,  from  which  they  are 
swept  gradually  into  the  same  by  a  current  of  clean,  heated  water  of  a 
temperature  of  from  lOQo  to  13(P  Fahrenheit. 

The  amalgamator*  (Plate  IV,  Fig.  1)  consists  of  two  hollow  cylindrical 
troughs,  t  f,  17  inches  long  and  4  inches  to  5  inches  deep,  of  wood  or 
iron,  which  are  filled  with  pure  quicksilver,  over  which  the  blanket- 
washings  are  directed.  The  gold  being  speciflcally  heavier  than  the 
quicksilver,  will  sink  to  the  bottom,  with  the  exception  of  that  part 
which  is  attached  to  the  quartz  or  sulphuret,  and  is,  consequently, 
buoyed  up. 

The  floating  skimmings  are  agitated  by  wooden  cylinders,  cc,  of  8 
inches  diameter,  suspended  parallel  to  and  over  the  center  line  of  the 
trough,  and  provided  with  radial  arms  of  ^inch  round  iron,  the  ends  of 
which  are  slightly  curved.  These  arms  are  set  along  the  cylinders  in 
12  longitudinal  rows,  containing  alternately  8  and  9  arms,  those  of  each 
row  being  set  opposite  the  spaces  in  the  next.  They  are  not  allowed  io 
dip  into  the  quicksilver,  but  almost  touch  it.  The  cylinders  are  2  feet  10 
inches  apart  between  the  centers,  and  are  6  inches  below  each  other. 
They  make  60  revolutions  per  minute,  and  are  driven  by  small  belt^ 
The  arrangement  for  insuring  a  steady  flow  of  blanket-sands  throagh 

*  This  is  the  so-called  Atwood  amalgamator  alladed  to  in  my  former  reports. 
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the  amalgamator  is  shown  in  Plate  lY,  Fig.  1.  The  connecting-rod 
n  r,  receiving  a  horizontal  movement  from  the  crank  r  «,  transfers  it  by 
means  of  the  bent  lever  m  aft  to  the  ratcheted,  which  moves  the  endless 
screw  I  by  means  of  the  wheel  d.  The  endless  screw  k  gives  a  rotary 
njotion  to  the  discharge-pipe  p,  attached  to  the  water-trough  G,  by  means 
of  a  lever,  n,  connected  with  the  water- trongh  shaft  o  by  the  rod  J.  By 
raising  the  weight  tr,  saspended  at  the  end  of  the  lever  n,  the  female 
screw  at  the  opposite  end  of  lever  n  can  be  placed  at  any  point  along  the 
endless  screw,  and  a  change  in  the  inclination  of  the  pipe  jp  can  thereby 
be  effected.  The  female  screw  on  the  lever  n  is  part  of  a  nut  cut  diamet- 
rically. On  reaching  the  point  g  the  endless  screw  ceases  to  move  the 
lever  n. 

One  amalgamator  treats  the  blanket- washings  of  two  5stamp  bat- 
teries. The  quantity  of  water  passing  through  one  amalgamator  is  one 
cnbic  foot  per  minute. 

The  tailings  of  the  amalgamator  pass  through  wooden  rifflle-sluices, 
(Plate IV,  Pig;'3,)  generally  two  in  number.  They  are  9  inches  wide 
each,  and  have  a  grade  of  1  inch  to  the  foot  The  riffles  are  6  inches 
apart,  and  from  f  inch  to  |  inch  deep  at  the  lower  end.  They  are  filled 
with  pare  quicksilver,  each  riffle  presenting  a  bright  surface  of  from 
2  to  3  inches  in  length,  by  a  width  of  9  inches.  There  are  generally 
from  20  to  30  riffles  to  one  sluice. 

The  skimmings  from  the  amalgamator  and  the  quicksilver  riffles, 
varying  between  ^^  and  i  of  one  per  cent,  of  the  crushed  sands,  are 
ground  and  amalgamated  in  slow-grinding  pans,  combining,  with  a  mini- 
mani  loss  of  quicksilver,  a  good  result  A  Knox  pan,  of  the  form  most 
generally  adopted,  is  capable  of  grinding  the  skimmings  of  a  30-stamp 
mill  in  twenty -four  hours,  in  three  separate  charges.  Plate  lY,  Fig.  2, 
represents  this  pan  in  vertical  section  and  plan.  It  is  of  cast  iron,  4 
feet  in  diameter  and  14  inches  deep.  The  sides  are  ^inch,  the  bottom 
finch  thick.  The  pan  is  supported  by  4  legs^  I  Ij  of  cast  iron,  bolted 
to  the  floor,  and  attached  to  the  pan  in  the  usual  manner  of  a  stove-leg. 
Cast-iron  projections  on  the  legs  support  the  cross-bars  bearing  the 
driving-shaft  The  vertical  pinion-wheel  can  be  put  in  or  out  of  gear 
by  a  bevel-clutch,  worked  by  lever. 

The  pan  has  a  false  bottom,  f,  1}  inches  thick,  with  projecting  vertical 
rim  at  the  periphery,,  to  form  a  hollow  annular  space  underneath  for  the 
introduction  of  steam.  There  is  also  a  radial  groove  in  the  false  bot- 
tom, 1^  inches  wide  and  1  inch  deep,  for  the  accumulation  of  quicksilver 
and  amal^m,  connecting  with  the  lower  discharge-hole  situated  oppo- 
site the  driving-shaft  The  upper  discharge-hole  is  4  inches  above  the 
lower  one.    They  are  closed  by  wooden  plugs  of  2  inches  diameter. 

The  center  of  the  yoke  d,  attached  to  the  muUer  m  is  keyed  to  a 
vertical  wrought-iron  shaft,  «,  of  2  inches  diameter,  guided  by  a  cast- 
iron  hollow  cone  iu  the  middle  of  the  pan.  The  muller  m  consists  of 
a  flat  ring  of  cast  iron,  of  an  inside  diameter  of  10  inches,  4^  inches 
^ide  and  1  inch  thick,  attached  to  which  are  four  arms  at  right  angles 
to  each  other,  12  inches  long  and  6  inches  wide,  to  which  the  cast-iron 
shoes  tt,  1^  inches  thick,  are  bolted  through  slits  c  c. 

Between  the  muller  and  shoe,  a  wooden  shoe,  r,  of  the  exact  shape  of 
the  iron  one,  and  about  6  inches  high,  is  introduced  to  prevent  the  set- 
tling of  the  unground  pulp  on  the  latter,  the  upper  face  of  the  wooden 
shoe  reaching  above  the  surface  of  the  pulp.  The  head  of  the  bolt,  pass- 
ui§  through  the  shoe  and  muller-arm,  fits  into  a  recess  in  the  bottom  of  the 
uron  Bho^  and  wears  off  gradually  with  it. 

The  yoke  n  Uj  bolted  to  the  muller,  serves  for  the  purpose  of  raising 
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or  lowering  it,  by  means  of  the  screw/,  resting  on  the  vertical  dridng- 
shaft,  passing  through  the  center  of  the  pan. 

The  muller  makes  from  12  to  14  revelations  per  minate,  communicated 
by  bevel-gearing  from  the  horizontal  shaft,  making  from  30  to  id  revo- 
lutions per  minute. 

Of  skimmings,  100  pounds  are  charged  into  the  pan,  and  water  is 
added  until  the  pulp  will  just  adhere  to  a  stick  dipped  in,  without  drop- 
ping off.  After  three  hours'  grinding,  the  pulp  is  heated  up  by  steam 
under  the  false  bottom.  The  chemicals,  introduced  at  the  same  time, 
consist  of  one  cupful  of  a  mixture  of  equal  parts  of  saltpeter  and  sal 
ammoniac.  About  5  pounds  of  mercury  are  added  for  eveiy  charge, 
simultaneously  with  the  chemicals,  to  the  amount  in  the  pan,  which 
consist,  for  the  first  charge,  of  from  10  to  16  pounds.  After  an  amal- 
gamation of  three  hours,  the  pulp,  now  very  fine,  is  dilated  with  water 
and  a  few  handfuls  of  caustic  lime  are  added,  which  is  found  to  aid  the 
coagulation  of  the  quicksilver  particles  to  a  great  extent.  The  diluted 
pulp,  reaching  within  1  to  2  inches  of  the  top  of  the  pan,  is  agitated 
about  20  minutes,  after  which  it  is  discharged,  while  the  muller  is  kept 
in  motion,  through  the  upper  plug-hole,  and,  subsequently,  through  the 
lower.  A  bucket,  placed  in  front  of  the  discharge-holes,  catches  any 
quicksilver  or  amalgam  which  escapes  during  the  discharge.  When  a 
clean-up  is  required,  the  quicksilver  and  amalgam,  and  the  small  quan- 
tity of  sulphides  yet  remaining,  are  washed  into  the  bucket.  Quicksil- 
ver is  added  and  the  skimmings  are  removed,  which  go  back  into  the 
pan  again  to  be  reground.  The  amalgam  is  worked  by  hand ;  the  lumps 
are  broken  up ;  the  impurities  floating  on  the  surface  are  removed,  aod 
the  bright  quicksilver  is  strained  through  a  canvas  filter. 
'^  The  whole  of  the  pulp  from  the  pan  is  made  to  run  into  a  large  tank 

"•  and  settled.    It  still  retains  in  many  cases  a  considerable  quantity  of 

*  gold,  amounting  to  as  much  as  $100  to  the  ton.    They  are  added  to  the 

.  --  coarser  sulphurets,  which  are  subsequently  saved  by  a  process  presently 

^  described  in  these  pages  and  treated  by  chlorine  process. 

The  sands,  after  passing  the  blankets,  and  also  those  from  the  amal- 
gamators, discharge  into  the  Eureka  rubbers,  in  which  the  particles  of 
gold  are  intended  to  be  further  cleaned  and  brightened  by  rubbing  a:id 
detached  from  the  sands,  while  they  have  an  opportunity  at  the  same 
time  to  be  caught  on  the  amalgamated  copper  plates  of  the  rubber. 

The  Eureka  rubber,  Plate  V,  Fig.  1,  consists  of  a  rectangular  cast- 
iron  box,  7  inches  deep  and  4  feet  8  inches  square,  provided  with  a 
false  bottom  of  cast-iron  dies  or  plates^  on  which  cast-iron  shoes,  fast- 
ened to  a  wooden  frame,  receive  a  rectilinear  motion  by  rods  connected 
with  an  eccentric.  The  wooden  shoe-boards  are  covered  with  amalga- 
mated copper  plate. 

In  preparing  the  false  bottom,  wooden  boards,  oco,  Plate  V,  Figs,  1 
and  2,  3^  inches  wide  and  1  inch  thick,  of  the  length  of  the  rubber  boi^ 
are  laid  in  at  right  angles  to  the  motion  of  the  rubber  frame,  leaving  a 
space  of  4  inches  between  them.  On  top  of  these  the  false>bottom 
plates  or  dies  d  dt,  1^  inches  thick,  are  placed,  broad  side  up,  leaving  3 
inches  between  the  edges.  The  spaces  e  e  are  filled  with  pieces  of 
soft  wood,  set  up  endwise  and  dressed  to  fit  the  false-bottom  plates. 
These  wooden  blocks  are  2^  inches  long,  4  inches  wide,  and  from  6  to  12 
inches  broad.  This  arrangement  is  found  to  answer  better  for  rubbing 
than  a  solid  cast-iron  false. bottom.  The  lower  boards  e care  intro- 
duced to  give  a  better  hold  to  the  wooden  blocks  e  e,  after  a  partial 
wear  of  the  ii*on  false-bottonr  plates  d.  These  plates  are  firmly  secnred 
by  strips  of  wood^  99^^  i^ch  thick,  bolted  to  the  sides  of  the  rabber- 
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1)01,  and  fitting'  into  the  receescH  f  f  on  both  e 
pliites. 

The  cooatrnction  of  the  movable  labber  ftame  i 
Fig.  2. 

Tbe  iron  and  also  the  wooden  Bboes  h  k,  whicl 
mated  copper  plates,  fastened  by  iron  claiops  and  1: 
two  cast-iron  frames,  1 1.  Each  of  these  iron  framei 
a  piece  of  timber,  g,  as  shown  in  drawing.  The  mi 
J8  attached  by  fonr  wrought-iron  rods,  a  a,  Fig.  1, 
M  m,  Tfhich  can  be  raised  or  lowered  by  means  of 
ported  on  the  main  wooden  frame.  The  main  tn 
rabber  box  and  the  movable  rubber-franie,  is  of  p 
sqaare.  The  ends  of  the  bolt,  passing  throngh  tl 
tbe  pins  to  which  the  eccentric-rod  is  attached.  1 
Intious  of  the  eccentric-shaft  is  55  per  minnte.  Tb« 
tbe  mbber  frame  is  4  inches.  There  is  one  Etmka  i 
tery  of  4  or  5  stamps. 

After  passing  the  rubber  the  sands  flow  over  s 
plates.  These  plates,  2^  feet  wide,  of  soft  copper  t 
are  laid  in  wooden  slnices,  which  have  a  grade  of 
Tbe  sides  of  the  Unices  are  3  inches  high.  They  at 
long.  Three  inches  per  stamp  is  the  usual  width 
Plaices. 

The  mode  of  amalgamating  the  copper  plates 
mining  commissiouer's  report  of  1871,  page  363. 

(c.)  The  manner  of  cleanintf  tip  the  mill. — The  clean 
performed  every  week.  All  the  amalgamating  cont 
up  every  Saturday,  while  the  battery  gold  ia  remov 
00  Snnday,  on  which  day  the  mill  is  stopped  and  i 
noviDg  the  skimmings  floating  on  the  qnicksilvei 
gamators,  tbe  qnicksilver  is'  scooped  out  of  the  tt 
and  the  amalgam  taken  up.    The  amalgam  forms  a 

of  the  trongb.    The  npper  trough  contains  96  per  cl ^ 

in  tbe  apparatas.  In  order  to  clean  the  amalgam  of  impurities  consist- 
ing of  sulphides,  principally  of  iron,  copper,  and  lead,  precipitated  with 
the  sinking  gold,  it  is  worked  by  band  in  a  bath  of  quicksilver.  The 
Bmall  Inmps  of  amalgam  arc  broken,  and  tbe  impurities,  floating  on  the 
quicksilver,  removed  with  a  cloth.  Alter  a  Uiorough  cleaning,  the 
qoieksilver  charged  with  the  amalgam  is  pressed  through  a  strong, 
thick  piece  of  canvas,  and  the  remaining  amalgam  formed  into  balls  of 
about  24  inches  diameter,  weighing  about  36  ounces  each. 

The  qnicksilver,  previonsly  removed  above  the  amalgam  in  the 
troughs,  is  allowed  t«  flow  back  into  the  tronghs  again  without  filter- 
ing throngh  canvas,  unless  a  final  clean-up  is  desired.  It  contains  but 
a  small  amount  of  amalgam.  The  quantity  of  mercory  in  the  trpngh 
of  one  amalgamator  is  about  700  pounds. 

Tbe  ripples  are  cleaned  in  a  similar  manner.     The  amalgam  is  re- 
jDoved  by  passing  a  small  scoop  slowly  and  closely  to  the  bottom,  allow- 
uig  the  quicksilver  to  escai>e  on  the  sides.    The  skimmings  from  the  * 
"orfaceof  the  ripples  aie  added  to  those  of  the  amalgamators  and  treated 
In  the  pan. 

The  amalgam  on  the  copper  plates  is  removed  by  means  of  a  dull 
chisel.  This  operation  has  to  be  carefully  performed  so  as  not  to  ex- 
pose the  copper.  When  the  amalgam  is  removed  quicksilver  is  sprin- 
kled on  tbe  plates  and  ^read  by  means  of  a  piece  of  rubber  belting, 
ud  the  bright  mercnrial  snr&ce  is  finally  washed  with  water. 
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The  amalgam  from  the  copper  plates  is  freed  from  impurities  by  rub- 
bing it  in  an  iron  mortar  with  an  addition  of  quicksilver,  while  a  cur- 
rent of  water  flowing  in  and  out  of  the  mortar  removes  the  impurities. 

All  scum,  sand,  sulphurets,  &c.,  removed  from  the  amalgam  by  wash- 
ing, are  subsequently  treated  in  the  amalgamating  pan  with  the  skim- 
mings. 

In  cleaning  up  the  battery  the  stamps  are  removed  from  the  mortar 
by  means  of  block  and  tackle.  The  corner  die,  provided,  near  the  foot  of 
the  cylindrical  body,  with  a  wedge-shaped  recess  for  the  introduction  of 
the  crowbar,  is  started  out  first.  All  the  casings  are  removed  by  the  same 
means.  Dies  and  casings  are  raised  and  taken  out  of  the  battery.  The 
battery  is  cleaned,  and  the  sands  are  washed  through  a  sieve  of  81  to 
100  holes  per  square  inch  into  a  wooden  hopper,  through  which  they  are 
discharged  into  a  wooden  sluice-box  6  inches  wide  and  6  feet  long,  and 
provided  with  3  to  4  ripple-boards  to  catch  the  particles  of  gold.  The 
sluice  has  a  grade  of  1^  inches  to  the  foot  The  resulting  coarse  sands 
of  the  sieve,  after  removing  the  iron  by  hand  or  magnet,  are  returned  to 
the  battery,  while  the  finer  sands  which  passed  through  the  sieve  are 
treate<l  by  pan  amalgamation.  When  poor,  they  also  go  back  to  the 
battery.  -  The  gold  taken  out  of  the  ripples  is  freed  of  accompanying  saod 
and  iron  by  panning  and  the  magnet,  and  is  added  to  the  amalgam. 

When  the  mortar  is  emptied,  worn  out  dies,  casings,  and  shoes  are 
replaced  by  new  ones.  Before  the  old  shoes  and  dies  are  returned  to 
.  the  foundery  for  recasting,  they  are  overhauled  for  gold,  frequently  fooiid 
in  the  crevices. 

The  amalgam,  containing  from  36  to  40  per  cent,  of  gold  bullion,  is 

retorted  in  cast-iron  pans,  placed  into  cast-iron  cylinders  or  retorts^ 

supported  by  brick  work  on  flanges.    The  cylinders  are  set  nearly  hori- 

;  '  zontal,  with  a  slight  inclination  toward  the  rear  end,  so  as  to  give  the 

}  quicksilver,  condensed  on  the  front  cover,  an  opportunity  to  flow  back 

,  '^  to  the  rear  end,  surrounded  by  the  fire.    The  rim  of  the  front  plate  or 

Iry  cover  of  the  retort  is  provided  with  soft  fine  clay,  and  firmly  screwed  to 

the  rim  of  the  retort  by  means  of  a  clamp  to  make  it  air-tight. 

A  cylindrical  retort  of  about  11  inches  in  diameter,  and  4  feet  6  inches 
long,  will  hold  five  trays  of  a  capacity  of  1,350  ounces  of  amalgam.  The 
fire-grate  for  a  retort  of  this  size  is  1  by  2  feet,  section  of  chimney  4  by 
8  inches.  The  quicksilver  condenses  in  an  iron  pipe,  surrounded  and 
cooled  by  water.  The  pipe  is  attached  at  the  rear  end  near  the  roof 
of  the  retort,  and  descends  into  a  water-basin.  The  heat  generated  by 
wood  on  the  grate  under  the  front  of  the  retort,  passes  throngh  aretani 
flue  over  the  same  into  the  chimney  placed  over  the  front  face  of  the 
retort.  When  the  retort  has  been  in  a  cherry-red  heat  during  two  hours, 
the  retorting  is  considered  complete.  The  time  of  retorting,  varying 
with  the  quantity  of  amalgam  in  the  retort,  is  from  four  to  six  hours, 
starting  with  a  cold  furnace.  After  giving  the  retort  ample  time  for 
cooling,  the  front  plate  is  removed.  The  gold  bullion  consists  of  a  some- 
what porous  mass,  and  when  of  well  cleaned  amalgam  has  a  bright 
yellow  surface.  It  still  contains  a  small  amount  of  mercury,  and  also 
*  some  sulphides. 

The  bullion  is  melted  in  black-lead  crucibles  by  means  of  charcoal  in 
air-furnaces  usually  16  inches  deep  and  16  inches  in  diameter.  The 
fluxes  used  are  chiefly  carbonate  of  soda,  a  little  borax,  saltpeter,  and 
sand.  No  matte  is  formed.  The  loss  in  melting  is  from  1  to  l|  per  ceut. 
of  the  bullion.  The  bars  are  from  .700  to  .940  fine,  containing,  in  addi- 
tion to  the  usual  silver,  small  quantities  of  copper,  lead,  and  iron.  They 
are  sold  in  the  San  Francisco  market. 


HETALLUBGICAL  PB0CES8ES. 

{d.)  Workmen  in  the  mill  and  titeir  dutiea. — ^Tbe  labor  of  stteo 
the  crDshing  and  amalgamatiog  macbioery  is  divided  ia  tlie  fo 
maDner: 

Odb  mau  at  the  rock-breaker  is  expected  to  handle  25  tons  of 
a  10-lionr  shift.  lie  also  removes  the  greater  part  of  the  wasi 
amounting  on  an  average  to  3  per  cent,  of  the  rock  delivered.  ' 
$3  a  shift. 

For  every  three  S-stamp  batteries  one  feeder  is  employed,  who  1 
in  HD  8-boar  shift  12  tons  of  quartz ;  and  also  throws  out  all  th 
and  waste  rock  left  by  the  hand  at  the  rock-breaker.  Wages,  $: 
shift 

The  hand  attending  to  the  washing  of  the  blankets  also  regali 
i]uaDtity  of  water  passing  over  the  blankets,  watches  the  proper  dii 
of  the  sieves,  and  feeds  the  blanket-washings  to  the  atnalga 
while  he  regulates  the  flow  of  water  through  them.  One  blanket- 
attends  to  the  blanke^  washings  of  three  o-stamp  batteries.  Ws 
an  8  hoar  shift,  $2.75. 

The  attendance  upon  the  amalgamating-macbinery  devolves  n 
amalgamator,  who  also  prepares  the  screens,  attends  to  the  cleu 
worn-oQt  shoes  and  dies,  and  various  other  minor  duties  iu  there 
and  melting  department.    Wages,  J3.50  per  10-hour  shift. 

When  steam  is  the  motor,  two  engineers  attend  to  the  engi 
boilers  of  a  large  mill,  iu  12-hour  shifts.  The  wood  is  brought 
boilers.    The  pay  of  an  engineer  is  $i  i>er  shift. 

There  is  asually  a  nightwatcbman,  whose  daty  is  divided  b 
tile  mill  and  the  mine. 

The  overground  foreman,  who  generally  has  a  thorough  pi 
knowledge  of  milling  operations,  is  responsible  for  the  regulari 
ciency,  and  economy  of  the  working  of  the  mill.  He  sees  to  the 
qnality  and  quantity  of  mill  supplies,  and,  together  with  the  a 
mator,  is  responsible  for  the  proper  delivery  of  the  amalgam  ai 
tery  gold  to  the  general  snperint^ndent  or  manager  of  the  minin; 
erty.  Be  has  the  power  of  discharging  any  common  mill-hanil 
|iay  of  the  foreman  is  nsnally  $160  per  month. 

All  employes  are  subject  to  discharge  by  the  general  snperintt 
The  wages  are  usnally  paid  monthly. 

{e.)  Wear  ajid  tear  of  a  mill. — In  a  well-managed  mill  accidenU 
rare  occarrence.  Occasional  breakages  are  unavoidable,  consi 
the  strong  vibrations  and  jars  to  which  all  parts  of  the  battery  a 
jected.  Tliey  are  confined  to  the  stems,  the  shoe-shanks,  and  s 
The  splitting  of  the  tappet  by  wedging  is  nnfreqaent 

A  mill  requires  130  pounds  of  quicksilver  per  stamp.    The  m 

loss  of  mercury  is  IJ  per  cent.,  or  1  pound  for  every  31  tons  c 

cntsbed.    The  preseut  value  of  quicksilver  is  $1  per  pound  at  th 

The  monthly  wear  of  blankets  is  1 J  yards  to  the  stamp.    The  c 

yard  at  the  mill  is  from  $1  to  $1.75. 

A  5  stamp  battery  requires  on  an  average  13  sets  of  screens 
A  set  consists  of  five  sheets  of  from  1  to  1^  square  feet.  The 
Bcreen  ia  60  cents  per  square  foot. 

To  mn  a  SO-stamp  steam-mill  requires  from  32  to  36  inches  of 
(miDers*  measure,}  i.  e.,  the  discharge  of  an  aperture  of  32  to  36 
ioehes  nnder  a  6- inch  pressore  measured  from  thecenter  of  tbeap 
Tlie  water-charge  is  20  cents  per  inch  for  a  twenty -four  hours'  rai 
water  is  nsnally  snpplied  by  ditches. 
It  takes  6^  cords  of  fire-wood  to  fnmish  the  steam  necessar 


I 

I 
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30-8tamp  mill.  The  price  of  wood  per  cord  varies,  with  the  locality,  from 
$2  to  $6.    At  Grass  Valley  it  is  $4. 

A  shoe  lasts  from  twenty  one  to  forty -three  days,  on  an  average  thirty- 
three  days,  crashing  79  tons  of  rock.  Wear,  1^  poands  of  iron  per 
ton  of  rock. 

The  die  lasts  on  an  average  seven  weeks,  crushing  100  tons.  Wear, 
Y®o  of  a  pound  of  iron  per  ton  of  rock. 

The  stem  breaks  generally  square  across  the  fibers  near  the  upper 
fhce  of  the  head,  and  wears,  without  breaking,  about  sixty  weeks,  crash- 
ing  864  tons.  When  the  ir6ns  are  new  and  of  fine  quality  the  break- 
ages are  rarer,  occurring,  perhaps,  but  once  in  one  hundred  and  twenty 
weeks.  The  rewelding,  including  the  necessary  new  iron,  costs  on  an 
average  $10.  The  stems  as  well  as  the  cams  last  at  least  ten  years. 
The  battery-linings  wear  six  months ;  the  tappets  fh)m  two  to  three 
years. 

The  dies  of  rock  breakers,  weighing  250  pounds  each,  wear  aboat 
three  months.    Wear,  one-half  of  the  original  weight. 

The  false  pan-bottoms  wear  one  year ;  and  a  set  of  4  pan-shoes  lasts 
three  months. 

The  cost  of  a  complete  mill,  including  engine  and  boiler,  is  usually 
estimated  at  $1,000  per  stamp.  In  a  large  mill  of  at  least  20  stamps, 
this  includes  the  concentrating  and  the  chiorination  works. 

(J\)  Expense  of  the  mill  process, — The  following  is  a  tabular  statement  of 
the  expense  of  crushing  and  beneficiatiugone  ton  of  quarts  in  a30-stamp 
steam-mill,  stamps  weighing  850  pounds  each,  with  01  drops  of  10  inches; 
crushing  capacity,  72  tons  per  day : 

Steam-power : 

'  Engineers $0.  lilt 

Wood-wheeling  to  boilers OUaS 

Wood 3636 

10,5130 

y->'  Labor : 

Rock-breaking 1250 

Feeding 2292 

Blanket-washing 2292 

Night- w^atchman,  one-half  shift 0200 

AmsUgauiator • ' 0486 


1 


Management : 

Foreman,  one-half  salary ^ 0400 

Manager,  one-half  salary OdOO 

Repairing : 

Carpenter  and  blacksmith,  (repair) 0100 

Lumber 0032 


Supplies : 
Quicksilver -..: 0321 


.6S20 


.liJOO 


.0132 


Blankets. 

Screens  

Chemicals 

Hardware  and  light . 
Lubricating  material. 

Charcoal 

Hauling  and  freight . 


Water-rent ...-. 

Fonndery 

Interest  on  cost  of  mill  at  1  percent 

Payment  toward  repayment  of  capital  invested,  per  ton 
Insurance..  <i....^ 


0100 
0O19 
0054 
1031 

0020 
0043 


A  •I 


.1600 
.01=34 
.2270 
.1603 
.0&)-2 
.02;?: 


Full  cost  per  ton 2.0378 
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The  fall  cost  of  milling  one  ton  of  rock,  $2.04,  does  not  iaclude  the 
expense  of  concentrating  the  tailings  and  chlorinating  the  concentrates. 

Id  a  smaller  mill,  with  the  same  expense  of  engineers,  the  milling- 
expense  is,  of  course,  proportionately  higher. 

When  water  is  the  motor  a  reduction  of  80  per  cent,  can  be  cjilcu- 
lated  on  the  expense  of  the  power,  which,  for  steam,  is  51^^  cents  per 
ton;  20  per  cent,  of  the  expense  of  steam  still  remains  for  the  heating 
np  of  the  water  of  the  amalgamators,  &c.  This  calculation  is  based 
ni)ou  the  supposition  that  the  cost  of  engine  and  boilers  is  the  same  as 
that  of  the  water-right,  dams,  flume,  and  water-wheel. 

The  labor-account  amounts  to  a  fraction  over  65  cents  per  ton.  In 
this  item  considerable  reductions  are  contemplated  at  no  distant  day,  by 
doing  away  with  part  of  the  labor  on  the  rock-breaker,  and  by  introduc- 
ing aatomatic  feeding  and  blanket-washing.  This  is  calculated  to  be 
done  in  the  following  manner : 

1.  By  introducing  screens,  consisting  of  heavy  inclined  iron  bars, 
^hich  allow  the  passage  of  all  rock,  below  a  certain  size,  to  the  feed- 
hoxes  of  the  battery,  while  the  coarser  quartz  discharges  into  a  strong 
hopjier-like  platform  situated  over  the  rock-breaker.  Two  men  per  shift 
vould  be  capable  of  attending  to  the  whole  work  on  the  rock- breaker, 
consi8ting  in  directing  the  passage  of  the  quartz  through  the  same, 
besides  attending  to  the  adjustment  and  repair  of  the  battery. 

2.  Aatomatic  feeding  and  blanket- washing,  though  not  in  favor  among 
millmen  on  account  of  the  many  unfavorable  results  obtained  by  crude 
and  imperfect  appliances  for  the  purpose,  is  still  a  subject  of  constant 
stndy,  and  considered  a  desideratum  of  aperfect  mill.  Benewed  exper- 
iments will  be  made  to  prove  the  economy  and  efficiency  of  such  de* 
vices. 

devolving  blankets,  discharging  the  sands  into  pointed  boxes,  from 
which  the  sands  pass  in  a  regular  flow  into  the  amalgamators  are  thought 
to  fulfill  the  conditions  of  efficient  blanket- washing.  The  reduction  of 
the  labor-account  by  these  means  is  expected  to  be  fully  40  cents  per 
ton. 

The  fall  cost  of  milling,  with  the  above  reductions,  would  be  as  fol- 
lows: 


W'tl 


r'l 


( 


I  : 


Wfttor  mill. 


PreecDt  cost 

Hi^actioa  of  hibor-accoant 

Hedttccdcost 


-1  23 


Sentdts  of  the  mill  process, — Of  the  whole  amount  of  gold  realized  from 
the  sands,  after  leaving  the  battery,  the  quicksilver  baths  yield  G5j  per 
cent ;  the  skimmings  from  the  baths  and  ripples,  treated  in  pans,  yield 
^  per  cent. ;  the  ripples  yield  2  per  cent. ;  the  rubber  yield  4^  per  cent.; 
the  copper  plates  yield  2  per  ceut ;  total,  100. 

The  gold  from  the  battery  can  be  estimated  at  from  10  to  20  x>er  cent. 
of  the  whole  amount  realized  by  milling.  The  longer  the  run,  without 
ft  clean-up  of  the  battery,  the  smaller  will  be  the  proportional  result 
of  the  bafttery  gold. 

The  concentrates  yield  from  5  to  10  per  cent,  of  the  gross  yield  of 

bullion. 
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Samming  np  these  resalts,  the  gold  realized  by  milling  and  coDcen- 
trating,  is  derived  from  the  battery,  representing  9j^  per  cent. ;  irom  tho 
amalgamators,  representing  85^  per  cent.^  from  concentrates,  4|  per 
cent. 

The  fineness  of  crushing  is  foand  to  be  as  follows:  The  battery  sands, 
(rushed  through  a  No.  6  slot  screen,  contain  on  an  average  of: 

1.  Slimes,  which  remain  suspended,  after  a  three  minutes'  rest,  in 
still  water,  19  per  cent.  These  slimes,  which  contain  when  filtered  the 
so-called  '^  float  gold,"  consist  principally  of  the  earthy  matter,  mixed 
originally  with  the  quartz. 

2.  SUmes  passing  through  a  sieve  of  6,400  holes  per  square  inch,  (No. 
1  excluded,)  51  per  cent. 

3.  Sands  passing  through  1,600  holes  per  square  inch,  (excludiDg  1 
and  2,)  23  i^v  cent. 

4.  Sands  not  passing  through  1,600  holes  per  square  inch,  7  per  cent 
The  blanket- washings  contain  78  per  cent.,  passing  through  a  sieve  of 

1,600  holes  per  square  inch,  and  36  per  cent,  passing  through  6,400  holes 
per  square  inch. 

The  concentrates  of  the  blankets  contain,  of  course,  a  larger  amoant 
of  heavy  stuff.  The  proportion  of  sulphides  contained  in  the  crushed 
sands,  flowing  over  the  blankets  to  that  of  the  blanket-washings,  is  as 
22  to  100. 

To  determine  the  loss  of  gold  by  the  mill  process,  a  series  of  assays 
were  made  of  the  tailings  of  one  of  the  best  mills  of  the  Stat«.  The 
following  table  gives  the  various  results  obtained.  Each  assay,  reported 
in  this  table,  was  made  in  tiQ>licate,  and  the  result  given  is  the  mean 
from  the  three  operations. 

Assays  of  classified  tailings.^ 


No. 

Sample  1. 

Sample  2. 

Average 

1 

Slime,  inclnding  float-gold,  repreeenting  19  per 
cent,  of  the  duId 

$12  40 
15  70 
34  10 
22  52 

Ill  66 
14  90 
22  40 
40  18 

212  03 

2 
3 
4 

Slime,  representiDg  51  per  cent,  of  the  pulp.. . 

Sand,  representing  23  per  cent,  of  &e  pulp 

Coarse  sand,  representing?  per  cent,  of  the  pulp. 

15  :» 
28 -^5 
3135 

The  rock  crushed  paid  at  the  time  of  sampling  $47.40  per  ton,  exclu- 
sive of  the  value  of  the  concentrates. 

Estimating  the  yield  of  the  rock  in  mill  at  $47.40,  the  sulphurets  or 
concentrates  at  $2.50,  the  value  of  tailings  (proportioned  average  of 
Nos.  2,  3,  and  4,t  per  assay)  at  $16.49,  the  value  of  floa^go]d  (see  No.  1 

*  The  samples  were  procured  at  the  end  of  the' taU  sluice,  and  were  taken  every  balf 
hour  during  a  twenty-four  hours'  run.  The  buckets  were  allowed  to  run  nearly  full) 
and  the  sands  were  settled  exactly  three  minutes.  The  water  holding  in  suspcnoioo 
the  slime  and  float-cold,  was  filtered  off  on  a  large  paper  Alter,  capable  of  holding  tbe 
whole  contents  of  the  bucket.  The  coarser  sands,  comprising  No.  2,  :i,  4,  were  filtered 
on  a  separate  filter. 

t  This  result  is  obtained  by  taking  the  proper  proportions  of  the  different  classes,  asd 
their  value  by  the  above  assays,  thus : 

2)  0.51X15.3  =  7.80 

3)  0.23X26.85=  6.50 

4)  0.07x31.35=  2.19 

1G.49 
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above)  at  $2.28,  we  have,  as  total  contents  of  gold  in  the  qnartz 
crashed,  $68.67,  of  which  $18.67,  or  27  per  cent.,  is  lost  in  the  tailings, 
3^  per  cent,  being  float-gold.    No  gold  was  visible  in  the  above  samples* 

CONCENTKATION  OP  THE  MILL-SANDS. 

The  sands  after  leaving  the  copper-plates  of  the  mill  are  subjected  to 
concentration,  the  object  of  which  is  to  collect  the  lost  freed  gold  with 
^he  auriferous  sulphnrets  to  be  treated  by  a  subsequent  process. 

The  concentration  consists  of  the  following  operations : 

1.  Sizing  the  sands  by  means  of  pointed"  boxes,  (Spitzkasten,)  ■ 

2.  Concentrating  the  pointed-box  sands  in  sluices  with  self-raising 
gate  or  ripples. 

3.  Subjecting  the  concentrated  sluice-sands  to  a  further  concentration 
in  rockers,  buddies,  Hendy's  concentrators,  &c. 

4.  Treating  the  huddle  concentrates  by  a  moire  perfect  cleaning  opera- 
tion in  a  tossing-tub. 

1.  Sizing  of  the  sands  by  means  of  pointedhoxeSj  (SpitzTcasten.) — All  con- 
centrating machines  work  to  better  advantage  when  the  sands  are  of 
uniform  size,  and  pointed  boxes  are  simple  and  efficient  contrivances  for 
sizing.  The  pointed  box  is  a  wedge-shaped  wooden  box,  the  lead  of 
Khich  is  attached  to  a  corresponding  aperture  in  the  bottom  of  the 
sioice  boxes,  carrying  off  the  mill  tailings.  The  length  of  the  box, 
measured  in  the  direction  of  the  sluice  current,  depends  npon  the  size 
of  grain  desired  for  the  concentrating  machine.  The  shorter  the  box, 
the  larger  the  size  of  grain,  (breadth  and^  grade  of  the  sluices  or  the 
velocity  of  the  sluice  current  being  the  same.) 

The  sands  settling  in  the  box  are  discharged  by  a  2-inch  iron  pipe, 
communicating  with  the  interior  of  the  box  at  the  bottom,  reaching  to 
the  top*  of  the  water  level  in  the  sluice,  and  provided  on  the  side  with 
1^-inch  plug-holes,  from  4  to  6  inches  apart  from  center  to  center.  The 
proportion  of  water  to  sands  is  regulated  by  opening  the  plug-holes  at 
different  depths  below  the  water  level,  the  lowest  hole  naturally  dis- 
charging the  greater  quantity  of  water  with  the  sands  deposited  in  the 
box. 

When  the  pointed-box  sands  are  concentrated  on  two  machines,  two 
sizes  and,  consequently,  two  pointed  boxes  are  nsed.  The  sands,  flow- 
ing over  the  first  pointed  box,  pass  on  over  the  second,  and  the  slime 
passing  the  second  box  runs  to  waste. 

As  the  length  of  the  aperture  of  the  box  depends  upon  the  velocity 
of  the  slaice  current,  which  varies  with  the  grade  and  proportion  of  wet 
perimeter  of  the  sluice  to  its  water  cross-section,  it  varies  considerably 
in  practice.  A  length  of  24  inches  has  usually  a  width  of  four- fifths  of 
an  inch  per  stamp  for  the  coarser  sands,  when  only  two  sizes  are  re- 
qnired.  This,  however,  is  only  an  approximation ;  as  no  mle  can  be 
given  a  priori,  experiment  determines  the  dimensions. 

The  depth  of  the  pointed  box  is  usually  equal  to  its  length,  as  shown 
in  the  accompanying  isomctrical  sketch. 

2.  Concentration  of  the  pointed-box  sands  in  sluices  with  self -raising  riffle- 
gate. — ^The  pointed-box  sands  flow  through  wooden  sluice-boxes  of  a 
rectaogalar  section,  provided  at  the  lower  end  with  a  self-raising  gate, 
acting  as  a  riffle,  in  which  the  heavier  portions  of  the  sands,  consisting 
of  8alphoret«,  black  sand,  &c.,  form  a  deposit  near  the  head,  while  the 
lighter  particles  escai^eover  the  gate.  For  the  coarser  sands,  the  boxea 
have  a  width  of  one  inch ;  for  the  finer  sands  they  are  from  1}  to  1^ 
inches  wide  for  every  stamp.    They  are  nsnally  18  feet  long,  and  have 
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the  Datnral  grade  of  the  sands  passing  through  them.  For  every  two 
boxes  or  two  sets  of  bo^sces  there  is  one  riffle-gate.  The  gate  opening  is 
generally  seven  inches  wide  and  eighteen  inches  deep'.  The  gate  is 
raised  to  its  full  height  once  in  twenty-four  hours  by  means  of  a  hori- 
zontal ratchet-wheel,  which  is  keyed  to  a  vertical  screw  attached  to  the 
gate.  Two  ratchet-wheels,  one  above  the  other,  are  attached  to  the 
screw,  the  teeth  of  one  having  the  reversed  direction  of  those  of  the 
other.  By  applying  a  lever  arrangement  on  one  side  of  the  vertical 
screw  to  one  of  these,  the  gate  is  raised ;  by  applying  it  to  the  other  orf 
the  other  side,  the  gate  is  lowered.  Two  boxes  15  to  16  inches  wide  are 
filled  to  a  depth  of  18  inchesby  a  15  stamp  battery  in  twenty-four  hoars. 
Two  boxes  or  two  sets  of  boxes  are  used  alternately. 

3.  Further  concentration  of  the  concentrated  sluice-gands  in  rockers  and 
huddles. — When  the  sluie«-sands  are  snbjected  to  a  further  concentra- 
tion on  rockers,  they  are  discharged  into  a  tank,  by  lowering  the  riffle 
gate. 

The  tailings  of  the  rocker,  containing  the  finer  snlphnrets,  are  treated 
subsequently  in  buddies,  worked  either  by  hand  or  machinery. 

Hand  buddies  are  described  in  the  Mining  Commissioner's  report  for 
1870,  page  357. 

The  rocker  represented  isometrically  in  the  annexed  figure  consists  of 
a  wooden  table  of  2-inch  pine  plank,  20  inches  wide,  and  10  feet  long, 
supported  at  both  ends  by  wooden  rockers,  representing  a  section  of  a 
width  of  20  inches  and  depth  of  aboat  three  inches. 

The  table  is  enclosed  on  the  long  sides  and  the  upper  end  by  6incli 

boards,  the  lower  end  being  left  open  for  the  discharge  of  the  tailings. 

It  has  a  grade  of  one  inch  to  the  foot,  which  can  be  increased,  wheo 

working  coarser  sands,  by  removing  some  of  the  supporting  scantlings 

t  *  at  the  lower  end,  the  upper  end  being  fixed  stationary  by  a  bolt,  which, 

working  in  a  slot,  does  not  prevent  the  rocking  motion. 
.  -I*  The  floor  of  the  table,  when  in  equilibrium,  is  7  inches  above  the  sap- 

*->  port 

The  concentrated  sluice-sands  are  introduced  at  the  head  of  the  rocker 
in  charges  of  from  three  to  five  shovels,  (the  greater  quantity  corre- 
8[)onding  to  the  sands  poorest  in  snlphurets,)  and  a  stream  of  water 
discharged  by  a  one-inch  pipe  un^er  a  six- inch  pressure  is  turned  on  the 
sands  by  means  of  a  rubber  hose.  The  rocker  is  set  in  motion  by  the 
left  hand  of  the  workman,  giving  it  about  60  strokes  of  8  inches  aroiu- 
ute.  For  coarser  sands  a  greater  number  of  strokes  is  required.  Tbe 
lighter  sands  gradually  work  down,  while  the  snlphurets  remain  nearer 
the  head.  With  his  right  hand  the  workman  works  the  snlphurets  np 
to  near  the  head,  with  a  flat  wooden  shovel,  passing  dosoly  along  tbe 
bottom  of  the  rocker,  w^hile  the  lighter  sands  pass  off.  In  some  milk  tbe 
rocker  receives  its  motion  by  machinery.  When  clean,  the  sulphurets 
are  removed  from  the  rocker  by  an  iron  scoop.  One  workman  can  treat 
about  300  shovels  of  sand  in  a  10- hour  shift. 

The  convex  buddle  is  extensively  used,  and  is  described  in  the  Mining 
Commissioner's  report  of  1870,  page  354. 

The  coqcave  buddle  of  Paine  &  Stevens  is  shown  in  Plate  VI.  There 
are  generally  two  buddies :  one  for  the  coarser  sluice-concentrates,  and 
the  other  for  the  finer.  They  are  of  an  exterior  diameter  of  IS  to  20 
feet,  and  interior  of  2j  feet  The  vertical  shaft  is  supported  by  the 
wooden  block  m,  carrying  the  journal-box. 

Attached  to  the  shafts  are : 

(a,)  the  self-raising  riffle-pulley  p,  which  is  raised  by  means  of  a  rod, 
p,  receiving  its  upward  or  downward  motion  from  the  endless  screw  h 
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and  pinion- wheel ;  (b^)  the  arms//,  carrying  the  brasher ;  and,  (c,)  the 
BaDd-distributing  troughs  e  e. 

The  clear-water  box  i  is  suspended  by  the  wheels  t^i?  on  an  annular 
flat  ring.  It  is  supplied  by  the  stationary  wooden  box  r,  and  discharges 
the  water,  by  means  of  the  iron  pipe  k^  into  the  sieve-boxes  y  and  z. 
The  box  8  sis  fed  by  the  trough  h  from  the  mixing-trough  y  and  sieve- 
box  2r.  The  vertical  shaft  receives  its  motion  by  the  pulley  a  and  bevel- 
gearing  d  d. 

The  first  operation  of  the  huddle  consists  in  washing  the  sluice-con- 
centrates. 

For  this  purpose  the  sluice-gate  is  lowered,  and  the  sands  are  gradu- 
ally washed  through  the  mixing  and  sieve  box  y  and  Zj  and  box  A,  into 
tbe  distributing-box  s  «,  from  which  they  are  discharged,  by  the  six  re- 
Tolving  Russian  iron  trough-arms  e  e,  upon  the  annular  apron  x.  From 
these  they  flow  down  the  inclined  conical  table,  constituting  the  huddle. 
Tbe  arms//,  carrj'iug  the  poles  to  which  the  brooms  are  attached, 
revolve  at  the  siime  time  with  the  distributors  e  e.  The  brooms  main- 
tain a  regular  even  surface  of  the  sands.  The  heavy  sulphurets  lodge 
near  the  bead  of  the  huddle,  while  the  lighter  particles  move  on  and 
finally  fall  over  the  circular  rifide  ^,  consisting  of  an  iron  pulley,  47,  in 
the  center  of  the  huddle.  This  ring  forms  a  close  joint  at  the  end  of 
the  wooden  bnddle  floor  «  u.  The  pulley,  and  with  it  the  arms  of  the 
broom-poles,  are  gradually  raised  as  the  sands  fill  the  huddle. 

When  working  the  coarser  ore  the  time  consumed  to  fill  the  huddle 
is  six  hours ;  for  the  finer  sands  twelve  hours  are  required*  The  water 
required  by  the  huddle  in  washing  the  coarse  sands  is  8  cubic  feet  per 
minate,  spread  by  the  revolving  distributors  making  seven  revolutions 
a  minute  over  a  periphery  of  nearly  63  feet. 

When  full  the  sands  of.  the  huddle  are  divided  into  three  concentric 
rings.  The  interior  ring,  of  a  width  of  3}  feet,  is  considered  as  waste- 
and  washed  out.  This  is  done  by  removing  the  end-pieces  1 1  of  the 
distributors,  and  turning  the  collars  2  2,  in  the  manner  represented  in 
the  drawing  in  dotted  lines.  The  clear  water  is  fed  on  by  the  stationary 
slnice  r,  and  washes  out  the  central  ring,  leaving  the  distributors  at  the 
connecting  collars  2  2.  The  central  riffle-ring  is  lowered  at  the  same 
time.  While  the  central  ring  of  the  sands  is  removed,  the  outside  ring 
at  the  i>eriphery  of  the  huddle,  of  a  width  of  3  feet — ^the  so-called  head- 
tR^«-— is  shoveled  out  by  the  ore-dresser.  The  middle  portion  left  stand- 
ing, of  awidthofabout2  feet,  is  washed  gradually  by  directingthe  water  by 
means  of  the  collars  2  2  of  the  distributors.  The  headings  of  these 
sands,  when  washed,  are  added  to  the  first  headings,  and  the  central 
ring  of  sands  is  removed  in  the  previous  manner. 

Tbe  headings  from  the  first  washing  go  through  a  second  washing, 
called  doubling.  This  is  done  by  raising  the  central  riffle-ring  about  3 
inches  and  filling  the  huddle  up  to  the  rim  of  the  ring  with  poor  sands 
from  the  tossing-tab,  which  are  introduced  into  the  mixing-box  y  and 
washed  into  the  huddle  by  the  water  from  the  pipe  ^  and  trough  r. 
When  ready  for  doubling,  the  huddle  has  a  grade  of  1%  inches  per  foot 
for  course  sands  and  1^  inches  when  working  tbe  finer  sands.  All  the 
headings  are  shoveled  into  the  mixing-trough,  which  can  be  brought  to 
any  part  of  the  working  floor  around  the  periphery  of  the  huddle,  being 
supported  on  wheels;  the  distributing  clean  water-box  i  with  water- 
pipe  Ic  attached,  also  revolving  on  the  wheels  uic,  as  previously  notice. 
The  time  consumed  in  rewashing  the  headings  of  the  first  washing  is 
generally  three  hours. 

When  the  operation  of  washing  the  headings  is  completed,  the  sands 
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re  again  divided  into  tbree  oonoentrio  rings.    The  central  portion,  of 

width  of  about  i  feet,  being  removed  a&  before,  the  out^r  ring  of  about 
8  inches  in  width  is  ready  for  teasing,  while  the  middle  ring,  of  a 
ridtli  of  about  3  feet,  is  washed  down  in  the  previous  manner,  the 
eadinga  of  it  being  added  to  those  previously  removed  by  tossing. 

The  tossing  or  final  cleaning  of  tbe  eulphurets  is  usually  performed 
D  the  buddle-headiugs,  if  they  are  intended  to  be  treated  by  the  chtor- 
aatiou  process.  This  is  done  in  a  tossiug-tub  of  tbe  following  constmc- 
ion :  (See  Plate  V,  -Fig.  3.) 

Tbe  tub,  of  1^  to  2  inch  staves,  is  conical  in  form,  tapering  toward  tbe 
ottom,  1  feet  in  diameter,  and  2A  feet  deep  in  tbe  clear. 

Through  the  axis  of  the  tub  a  hollow  cast-iron  cone,  C,  passes,  reacti- 
ng a  few  indies  above  the  tap  of  the  tub,  fastened  by  a  flange  to  tbe 
iQttom.  A  shaft  »  passing  through  this  cone  and  resting  on  a  journal 
nderneath  carries  the  yoke  I,  to  which  the  borizoatal  stirrers  of  fiat 
ran  are  riveted.  Eevolution  is  communicated  to  the  shaft  by  bevel- 
earing  a  b.  Tbe  hammers  are  set  in  motion  by  tbe  pins  p  p,  attached  lo 
he  vertical  bevel-gear,  as  seen  in  tbe  drawing.  When  ready  for  tossing, 
he  tub  is  filled  to  nearly  half  its  height  with  water,  the  stinvrs  are  set 
1  motion,  making  48  revolutions  a  minute,  and  tbe  ore  is  shoveled  io 
ear  tbe  periphery  of  the  tub.  When  nearly  full,  tbe  yoke  is  lilted  ont 
y  means  of  a  rope  and  pulley  overhead,  and  tbe  sands  are  allowed  to 
ettle  while  tbe  hammers  are  set  in  motion,  making  96  strokes  each  a 
linate  to  facilitate  tbe  rapid  settling  of  tbe  sulphnrets  and  sands. 
Vben  tbe  sands  have  settled  the  water  is  drawn  off  by  an  iron  siphon; 
be  skimmings  are  removed  to  a  depth  of  2  inches  and  thrown  out  as 
raste.  The  up{)er  half  of  the  sands  remaining  are  retossed,  and  the 
esnlting  sands  above  the  sulphnrets  washed  again  in  tbe  baddle  during 
onbling.  The  lower  half  of  about  5  to  6  inches,  consistiug  of  snl- 
ihurets  sufficiently  concentrated,  is  delivered  at  tbe  cblorination  worka 
0  be  further  treated  for  gold. 

Two  buddies  working  the  sands  of  a  30-8tamp  mill  require  the  attend- 
nce  of  tbree  men  at  $3  per  day. 

Tbe  mannal  labor  of  conoentratioa  by  this  method,  leaving  ont  of 
onsideration  the  expense  of  power,  interest  on  money  invested,  and 
rear  and  tear,  is  12^  cents  per  ton  of  quartz  crushed. 

Tbe  riffle-boxes,  and  also,  to  some  extent,  tbe  concave  buddies,  lose  a 
ODsiderable  proportion  of  coarse  sulphnrets.  To  reduce  this  loss,  the 
ailings  from  the  huddle  and  rifile-sluices  pass  through  a  long  string  of 
luice-boxes  supplied  with  wooden  riffles  of  a  square  section  of  ^  of  an 
iich,  which  are  washed  every  Sunday  when  the  mill  stops,  into  and 
brougb  a  wooden  box  about  6  feet  wide,  10  feet  long,  and  3  feet  deep. 
}he  box  is  open  at  the  lower  end.  The  heavier  sulphnrets  form  a  deposit 
it  the  head,  and  these  headings  are  treated  by  tbe  rocker. 

When  concentrating  by  means  of  riffle-sluices,  concave  buddies,  and 
ocker  for  huddle- tailings,  the  loss  in  sulphurets  is  12y^  per  cent.,  treat 
Dg  quartz  sands,  containing  one-third  of  one  per  cent,  of  snlphur,  or 
ts  equivalent  in  sulphnrets. 

Hendy's  concentrators,  described  in  the  Mining  Commissioner's  report 
if  1870,  page  699,  take  tbe  mill-tailings  usually  without  previous  sizing 
<r  concentration  in  self-raising  riffle-boxes.  The  tailings  of  the  machine, 
rben  the  value  of  tbe  resulting  concentrates  permit,  are  huddled. 

Good  concentrating  machines,  working  with  the  least  loss,  and  little 
r  DO  manual  labor,  are  still  a  desideratum- in  California. 

Kittinger's  lateral  percussion  tables  have  not  given  favorable  resnlts, 
ID  account  of  tbe  loss  of  the  coarser,  globular  sulphnrets  of  iron. 
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Experiments  will  be  instituted  shortly  to  try  the  con tinuoas- working 
jiggers  used  in  the  Zellerfeldt  mill  No.  40,  at  Glausthal,  for  the  coarser 
8aiids,  and  the  revolving  slum-tables  for  the  finer  sands  or  slimes. 

ni. — CHLORIKATION  OF  THE  CONCENTRATES. 

The  concentrated  sulphurets  or  arseniurets  are  subjected  to  a  treat- 
ment by  chlorine  gas,  after  a  thorough  oxidizing  or  chloridizing  roast- 
ing. 

The  chlorination  works  are  located  with  reference  to  the  prevailing 
winds,  the  fall  of  the  ground,  and  the  reaoy  supply  of  clean  water.  As 
the  sulphuric  acid  and  chlorine  vai>or8  are  destructive  to  the  machinery 
of  the  mine  and  mill,  every  care  is  taken  to  select  a  location  for  the  fur- 
nace from  which  they  cannot  be  carried  to  the  mill  by  the  prevailing 
winds.  The  direction  of  the  draft  is  also  in  that  of  the  winds.  For  the 
Iiroi>er  and  economical  working  of  the  process  a  fall  of  at  least  30  to  40 
leet  is  required.  The  water  supply,  of  at  legist  35  gallons  per  hour,  is 
discharged  into  a  wooden  tank,  which  will  hold  a  twenty-four  hours'  run. 
The  top  of  the  water  is  never  below  the  level  of  the  hearth-surface  of 
the  finishing  furnace. 

The  concentrates  are  usually  delivered  in  sacks,  or,  better,  in  dump- 
carts,  at  the  ore-floor  of  the  chlorination  works,  on  a  level  with  the 
charging  hopper  of  the  upper  furnace.  The  concentrates  contain  on  an 
average  G  per  cent,  of  moisture. 

The  following  analyses  represent  the  general  constituents  of  the  con- 
centrates : 


c 

!>*    1 

•5>» 

.»-  "s 

rz  © 

s  ** 

^^ 

3 

1^ 

cS  « 

SO 

=  1 

to 

e  ^         1 

S 

^a     1 

('opper '    0.85 

U^d :    0.78 

fiold 0.02743 

Siker 0.(W68 

Ziac '    0.00 

Iron 40.65 

Anenic <  Trace. 

Jjnlphnr 32.  cO 

Silica 12.64 

Alomina "    0.10 

Magnesia 3.50 

r>xygen  and  loss  by  difBerence ;    tf.  65 

100.00 


0.00 

1.50 

0.00914 

0.0035 

1.34 
30.  «> 

0.00 
31.33 
33.30 


i 


I 


I 


I 


1.67 


c  5 


0.00 


0.0i:J7 
0.003 


42.05 
21.25 
^.10 
10.35 
0.65 


0.35 


IW.OO 


100.00 


Roagting  of  the  9ulphurets. — ^Tbe  sulphurets  are  roasted  in  double  and 
treble  terrace  drop-^maces.  The  upper  is  a  oontinaation  of  the  lower 
tnmaee  with  a  vertical  flue  or  chimney  about  10  feet  in  height  between 
the  hearths  throogh  which  the  ore  falls  on  its  way  to  the  finishing 
hearth.  This  floe  or  chimney  is  introduced  to  aid  the  roasting  of  the 
ore  by  bringing  it,  when  heated  to  red  heat,  in  ctmtaet  on  all  sides  with 
the  oxydizing  and  chloridizing  gases  of  the  finishing  hearth,  while  £all- 
iog  in  a  fine  apiaj. 
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1.  Construction  of  the  furnace. — A  solid  dry  foandation  is  indispensable 
for  a  furnace.  If  good  and  cbe^ip  stone  can  be  procured,  the  fnrnace  is 
built  of  that  material  to  near  the  fire-line.  The  stone  walls  require  to 
be  at  least  2  feet  thick ;  the  interstices  between  the  stones  are  filled  with 
small  stones  and  coarse  clay  mortar.  The  whole  of  the  furnace  above 
the  fire-line  is  constructed  of  common  red  brick,  laid  in  clay  morUr. 
Enough  sand  is  mixed  with  the  clay  to  make  it  "lay  well,''  or  leave  the 
trowel  properly.  No  fire-bricks  are  necessary.  All  the  walls  are  one 
brick  thick,  with  the  exception  of  the  spandrel  walls,  up  to  the  extrados 
of  the  arches,  which  are  two  bricks  thick.  The  small  sides  of  the  ^p- 
flues  have  also  a  thickness  of  two  bricks.  The  front  wall,  which  incloses 
the  fire-grate,  has  a  thickness  of  one  and  a  half  bricks. 

A  furnace  constructed  of  red  common  bricks,  laid  in  clay  mortar, 
lasts  at  least  four  years;  the  upper  furnaces,  at  least  two  years  longer. 
In  repairing,  6,000  new  bricks  and  thirty  shifts  of  bricklaying  will  re- 
store the  furnace  again  to  its  former  condition. 

The  horizontal  section  of  the  lower  finishing  furnace  measures  on 
the  outside  14  feet  in  length  and  12  feet  in  width.  The  back  furnace 
adjoining  has  a  horizontal  section  of  6  feet  in  length  by  12  feet  in  widtb. 
The  drop  flue  is  12  inches  long  at  the  lower  end  and  10  feet  8  inches 
wide,  the  latter  measurement  parallel  to  the  fire-bridge.  It  is  contracted 
toward  its  upper  end,  and  is  4  inches  long  by  10  feet  iu  breadth  at 
the  upper  hearth.  A  few  inches  below  the  upper  hearth  two  iron  damper 
frames  are  walled  into  the  front  or  door- wall,  the  gates  of  which  slide 
horizontally  and  allow  the  regulation  of  the  draft  of  the  lower  furnace. 

The  upper  furnace  measures  13  feet  4  inches  in  length  by  12  feet  io 
width,  outside  measurement.  The  whole  of  the  upper  hearth  is  supported 
by  a  semicircular  arch.  The  space  underneath  the  arch  serves  for 
the  working  of  the  back  hearth  of  the  lower  furnace,  through  the  back 
doors.  The  inside  wall  of  the  vertical  flue,  which  acts  as  a  retaining 
wall  for  the  clay  filling  over  the  arch,  is  also  built  in  the  form  of  a  ver? 
flat  arch  and  strongly  tied  with  f  inch  iron  rods  passing  through  the 
uprights  on  the  outside  of  the  furnace-walls. 

The  inside  section  of  the  upper  chimney  is  16  by  20  inches,  but  usuallj 
reaches  4  feet  above  the  ridge-pole  of  the  roof.  A  damper  regulates  the 
draft  of  the  same. 

The  grate  is  16  inches  wide  and  8  feet  long.  Its  surface  is  from  4  to 
0  inches  below  the  hearth  line.-  The  fire-bridge  is  one  brick  wide,  the 
bricks  in  the  same  being  laid  as  row-locks.  The  top  of  bridge  is  8  inches 
above  the  hearth,  and  12  to  14  inches  above  the  grate-surface.  The 
cast-iron  fire-door  has  an  opening  of  14  by  12  inches.  The  hearth  sur- 
face, 3  feet  6  inches  above  the  ground  floor,  has  a  section  of  11  by  11 
feet,  diminished,  however,  by  projecting  points  of  brickwork  between 
the  doors,  of  which  there  are  two  on  each  side  of  the  furnace.  This 
brickwork  fills  out  the  dead  spaces  which  cannot  be  reached  couvenieutW 
with  the  rakes  or  sdrapers  by  the  roaster. 

On  one  side  of  the  furnace,  in  front  of  one  of  these  projecting  points 
in  the  middle  of  the  hearth,  the  discharge  hole  is  situated ;  it  is  8  by  S 
inches  and  closed  with  an  iron  slide,  the  frame  of  which  is  firmly  walled 
in  between  the  hearth  and  the  arch  of  the  ore- vault  which  supports  the 
hearth. 

The  center  line  of  the  ore- vault  is  vertically  under  the  center  line  of  the 
hearth,  parallel  to  the  fire-bridge.  The  ore- vault  is  4  feet  wide  in  the 
direction  of  the  draught,  6  feet  long,  and  oi)en  toward  the  cooling  floor  of 
the  impregnation-room.  The  floor  of  the  vault  is  provided  with  rails  for 
the  ore-car,  made  of  boiler  iron.    The  hearths  of  the  furnace  consist  of 
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hard  bricks  laid  edgewise,  the  section  of  2  by  8  inches  upward.  For  this 
purpose  the  dry  clay  is  firmly  bedded  and  dry  sand  spread  over  the 
same,  leveled  and  settled  by  ponnding.  The  bricks  are  bedded  dry, 
with  the  long  sides  in  the  direction  of  the  movement  of  the  working 
scrapers.  When  completed,  dry  sand  is  spread  over  the  surface  and 
thoroughly  worked  into  the  cracks.  The  snrfaee  is  finally  smoothed  o'ff 
by  setthng  the  bricks  by  blows  on  a  heavy  wide  plank  laid  over  them, 
and  grinding  the  same,  with  the  addition  of  sand,  by  means  of  a  brick. 

Tbe  working-openings  are  12  inches  wide  and  6  Inches  high.  Cast- 
iroQ  frames  with  sides  sloping  toward  the  interior  and  exterior,  protect 
the  brick- work.  The  inside  boxing  of  the  frame,  which  is  exposed  to  the 
wear  of  the  working-i-akes,  can  be  readily  replaced  when  worn  out.  The 
bars  on  which  the  rakes  are  worked  are  6  inches  above  the  hearth-line. 
The  arch  over  the  lower  furnace  abuts  against  the  working-sides,  and  a 
])art  of  the  skew-back  is  supported  by^  the  upper  flanges  of  the  working- 
doors.  To  fasten  them  firmly  into  the  walls  it  is  therefore  only  necessary 
to  screw  or  key  them  against  the  skew-back  by  means  of  tension-bars 
and  vertical  uprights,  which  firmly  tie  the  furnace. 

Tlie  tie-rods  of  |-inch  square  iron  are  provided  with  eyes  for  the  recep- 
tion of  the  wroughtiron  uprights  f  by  2^  inches  in  section,  which  are 
keyed  up  to  the  brick- work.  Three  parallel  wrought-iron  bars  f  by  1  inch 
in  section,  running  along  the  skew-backs  on  both  sides  of  the  furnace, 
transfer  the  pressure  of  the  b,Mi  through  the  uprights  to  the  tension- 
imls,  preventing  a  sliding  out  of  the  skew-backs  of  the  main  arches. 
The  main  arches  are  8  inches  thick  and  have  a  rise  of  at  least  ^  of  the 
span.  After  ^^decentering,"  a  good  arch  of  common  bricks  and  clay 
mortar  will  settle  about  3  inches  in  a  span  of  10  feet  8  inches. 

The  center  line  of  the  main  lower  arch  is  22  inches  above  the  surface 
of  the  finishing- hearth  at  the  back  doors ;  at  the  fire-bridge,  the  skew- 
baitk  line  being  four  inches  higher,  it  is  26  inches  above  the  same.  From 
near  the  back  door  of  the  finishing-furnace  the  arch  rapidly  descends, 
and  the  section  at  the  back  hearth  is  contracted  as  much  as  circum- 
stances permit. 

All  the  arches  are  built  on  wooden  centers  of  1^-inch  pine  boards, 
which  can  be  taken  out  and  used  again.  Most  of  the  patterns  have  a 
^pun  of  128  inches,  a  rise  of  nearly  13  inches,  and  a  radius  of  168  inches, 
(equal  to  1.3  times  the  span.)  They  are  set  from  2  feet  to  2  feet  8  inches 
apart,  on  three  frames,  consisting  of  sills,  posts,  and  caps,  placed  on  the 
hearth,  parallel  to  the  direction  of  the  draught.  For  the  arch  of  the  fin- 
ishing-furnace the  strips  covering  the  centers  are  4  to  6  inches  wide  and 
Ufeet  long.  They  must  be  thin,  say  ^  inch  thick /for  the  part  of  the 
arch  behind  the  back  working-door,  to  suit  the  curve  of  the  arch.  For  all 
other  arches,  1-inch  strips  6  inches  wide  are  suitable,  while  the  centers 
can  be  set  farther  apart. 

The  measurement  of  the  back  hearth  in  the  clear  is  9  feet  4  inches  in 
width,  by  a  length  of  5  feet  4  inches.  It  is  from  4  tb  6  inches  above  the 
finishing-hearth.  The  arch  is  26  inches  above  the  hearth,  and  its  rise 
IK  one  tenth  of  the  span,  as  usual.  The  two  working-openings  of  the 
back  hearth  are  opposite  the  fire-bridge,  and  their  lower  edges  are  8 
inches  above  the  hearth.  The  cast-iron  frames  of  the  working-doors  of 
the  back  furnace,  having  an  opening  of  6  by  10  inches,  are  provided 
with  cast-iron  doors.  Wherever  the  tension  rods  pass  through  the  flue 
they  are  surrounded  by  iron  pipes,  passing  through  the  brick-work,  to 
protect  them  from  the  oxidizing  influence  of  the  hot  gases.  A  sediment 
of  rost  and  ore-dust  soon  forms  a  thick  envelope  around  them,  e^ectually 
preventing  any  farther  oxidation.    The  portion  of  tension-rod  passing 
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through  the  floe  has  double  the  section  of  the  balance.  No  welding 
are  allowed  on  the  tension-rods ;  all  connections  have  to  be  made  bv 
hooks. 

The  ni>x)er  hearth  has  a  length  of  11  feet  8  inches  by  a  width  of  10 
feet  8  inches.  The  center  of  the  arch  is  26  inches  above  the  floor,  and 
has  a  rise  of  one-tenth  of  the  span  abutting  against  the  long  side  of  the 
itirnace.  The  skew-back  is  secured  in  the  same  manner  as  that  of  the 
lower  furnace.  The  working  openings  and  doors,  of  the  same  pattern 
as  those  of  the  back  hearth  of  the  lower  furnace,  are  on  the  front  or 
chimney-flue  end,  and  on  the  back  end  of  the  furnace.  The  working- 
floor  for  the  front  doors  is  suspended  from  the  roof  over  the  lower 
furnace. 

The  ore  is  charged  into  the  furnace  by  means  of  a  hopper  of  boiler- 
iron,  supported  by  strong  beams.  The  top  of  the  hopper  is  on  Ji  level 
with  the  ore-floor.  When  the  yield  of  *the  sulphurets  warrants  the  out- 
lay, a  dust-chamber  is  attached  to  the  furnace,  which  saves  on  an  average 
1^  per  cent,  of  the  gold  contained  in  the  ore. 

The  grate-bars  are  of  f  by  2  inch  wrought  iron,  4  feet  long.  They 
are  kept  apart  at  the  proper  distance  by  rivet-heads  |  inch  hi^li, 
fastened  to  them  at  both  ends  and  in  the  center.  They  are  well  sup- 
I>orted  by  cross-bars  bedded  on  boilerplates  in  the  wall  to  keep  tliera 
from  sagging.  They  last,  when  well  taken  care  of,  several  years.  A 
set  consists  of  32  bars.  The  working- bars  or  scrapers  are  of  |-inch  roniid 
iron,  9  feet  long.  One  end  is  provided  with  a  handle,  while  to  the  other 
a  cast-iron  plate  4  by  8  inches  is  attached.  The  plate,  J  inch  thick,  i? 
riveted  to  a  heavy  T-piece  on  the  end  of  the  bar. 

2.  Warking  of  the  furnace. — ^The  charge  of  a  furnace,  in  a  sonnd  work- 
ing condition,  consists  of  5J  to  6  tons  of  concentrates,  viz,  one  ton  in 
the  flnishing-fnrnace,  1^  to  2  tons  in  the  back  hearth,  and  3  to  2}  toIi^ 
in  the  upper  furnace.  "There  are  two  men  working  one  fdraace,  the 
head  roaster  and  his  assistant- 

When  the  finishing-hearth  is  discharged,  the  iron  slide  of  the  dis 
charge  hole  is  closed  and  some  rag  or  woody  fiber  or  bark  is  introdnceii 
into  the  square  discharge-hole  with  a  long-handled  shovel,  to  prevent 
the  caking  of  the  ore  on  the  slide.  The  hole  is  now  filled  with  old  ore 
slightly  moistened,  and  leveled'  up  with  the  top  of  the  hearth,  tw 
prevent  any  new  and  unroasted  ore  from  lodging  in  the  discharge-hole. 

The  assistant  pushes  the  ore  of  the  back  hearth  from  the  back  doors 
into  the  finishing  furnace,  and  the  head  roaster  spreadait  evenly  over 
the  floor  of  the  same. 

The  imperfectly  roasted  ore  consists  now  of  metallic  oxides,  sulphates 
of  the  alkaline  earths,  and  also  a  small  percentage  of  sulphides.  Tbe 
heat  in  the  back  hearth  and  in  the  drop-flue  has  already  decomposed  tlie 
iron  and  copper  sulphates.  The  ore  is  now  at  a  dark-red  heat.  A  charge 
of  one  ton  being  made,  the  roaster  cleans  the  grate  and  increases  the  beat 
to  a  bright  redness  by  steady  flring.  The  fuel  consists  of  cedar  or 
spruce,  rarely  of  piue.  When  the  ore,  suddenly  started  with  the  work 
iug-scrapers,  shows  in  falling  only  a  few  sparks,  which  the  roaster  must 
be  capable  of  counting,  it  is  ready  for  the  salt,  and  the  chloridizing  roast- 
ing begins.  This  is  generally  the  case  after  a  preliminary  roasting;  iu 
the  flnisbinghearth  of  from  three  to  four  hours.  Every  ore  is  beneliteil 
by  fhe  use  of  salt  for  the  flnishing  roasting,  as  the  consumption  of  chlo- 
rine in  the  subse<iuent  impregnation  is  reduced  thereby,  aside  from  the 
a<lvantage  of  a  purer  precipitate  of  gold  by  the  proto- sulphate  of  iron. 
To  some  sulphurets  only  5  pounds  of  salt  per  ton  are  added  for  the 
chloridizing  flnishing  operation  ;  others  require  90  pounds  for  the  same 
quantity. 
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When  a  larger  auiount  of  salt  is  required,  on  account  of  the  presence 
of  a  greater  quantity  of  lead  to  be  remove^l,  the  roasted  ore  has  to  be 
lixiviated  to  remove  the  coatit^g  of  £io1uble  sulphates  and  chlorides  re- 
maiDing,  previous  to  treating  it  with  chlorine.  With  the  usual  smaller 
quantity  of  salt  this  operation  is  unnecessary,  as  the  water  used  in  damp- 
ening the  roasted  ore  appears  to  dissolve  this  alkaline  salt  envelope  suf- 
ficiently to  give  the  chlorine  an  opportunity  to  act  upon  the  gold.  On 
an  average,  only  50  per  cent,  of  the  salt  is  decompose<l. 

The  reaction  of  this  salt  in  the  absence  of  any  sulphates  of  iron  or  cop- 
per, according  to  Plattner,  is  the  following :  Cu«  S  and  Fe2  S,  with  air 
and  salt,  form  sulphurous  acid,  and  by  contact  with  red-hot  ere  sulphu- 
ric acid,  which,  reacting  upon  the  salt,  sets  the  chlorine  free,  forming 
chlorides.  When  lead  is  present,  the  reaction  of  the  salt  upon  the  sul- 
phate of  lead  in  melting  produces  sulphate  of  soda,  volatile  chloride, 
aud  oxycbloride  of  lead. 

Daring  the  finishing  roasting,  the  ash-pit  is  kept  closed,  while  the 
necessary  air  has  access  through  the  working-doors.  The  draught  is  so 
regulated  by  the  dampers  in  the  drop  flue  that  but  few  vapors  escape 
at  the  back  door  of  the  finishing-furnace.  The  ore  is  worked  system- 
atically in  the  finishing-furnace.  First,  it  is  raked  and  pushed  entirely 
to  one  side,  then  entirely  to  the  other,  clearing  the  middle  carefully  in 
every  case;  then  it  is  piled  up  in  a  ridge  in  the  center  and  cut  down 
from  both  sides  with  the  rakes.  This  procedure  is  continually  repeated^ 
When  the  ore  will  maintain  a  vertical  face,  shows  no  brighter  specks  on 
its  glowing  surface,  is  inclined  to  become  black,  and  cool  very  readily, 
which  generally  takes  place  from  seven  to  seven  and  a  half  hours  after  the 
charging,  it  is  ready  to  be  discharged.  The  iron  discharge-sli<le  is  now 
removed ;  the  ore  filling  out  the  square  discharge-hole  in  the  hearth  is 
forced  out  with  the  rake  and  made  to  fall  into  an  iron  bucket.  The 
remnants  of  the  ore,  lodged  in  the  discharge-hole,  are  carefully  removed 
from  underneath  the  ore-vault.  The  ore,  having  been  previously  piled 
close  to  the  discharge-hole  for  a  speedy  removal,  is  pulled  by  the  roaster 
aud  his  assistant  into  an  iron  car,  holding  one  ton  of  roasted  ore,  and 
dumped  into  the  coolers.  When  well  roasted,  the  ore  gives  abundant 
white  fumes  on  testing  with  ammonia.  Not  until  the  introduction  of 
the  salt  in  the  finishing  furnace  is  the  assistant  allowed  to  rake  down  a 
charge  from  the  upper  furnace. 

The  discharging  or  dropping  of  the  ore  into  the  back  hearth  has  to  be 
done  slowly,  so  as  to  give  the  ore  the  greatest  possible  advantage  from 
the  chloridizing  influence  of  the  heated  gases.  The  best  results  are 
obtained  aud  the  least  chlorine  gas  is  consumed  in  the  subsequent  im- 
pregnation, when  but  a  slight  violet-colored  flame  is  produced  by  the 
falling  of  the  ore.  When  tbe  sparkling  of  the  ore  is  very  lively  a  larger 
quantity  of  salt  than  usual  has  to  be  added  in  the  finishing  roasting. 

When  the  back  hearth  is  well  filled  with  ore,  the  sulphides  in  the 
upper  furnace  are  moved  forward  and  a  fresh  ton  is  charged  at  the  end 
of  the  furnace  through  the  iron  hopper.  The  upper  furnace  is  kept  as 
fall  as  possible.  When  the  ore  is  less  advanced  in  roasting,  the  damper 
of  the  upper  chimney  is  drawn  out  and  vice  versa. 

The  heat  is  high  enough  in  the  upper  furnace  to  decompose  all  sul- 
phates of  iron  and  copper  when  they  arrive  near  the  drop. 

3.  Impregnation  of  tiie  roasted  sulphurets. — A  furnace  roasting  3  tons  a 
^y  is  provided  with  a  dumping-space  or  cooler  of  at  least  sSo  square 

feet.    The  cooler  consists  generally  of  a  brick  floor,  enclosed  with  a  lim 

of  finch  boiler-plate  18  inches  high,  held  in  position  by  wooden  uprights 

on  the  outside.    When  the  ore  is  not  thoroughly  cooled,  before  treatment 
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by  chlorine,  a  greater  consumption  of  gas  is  the  conseqaence,  aside  ^m 
the  smaller  percentage  of  gold  extracted. 

Well  roasted  salpharets  rarely  contain'more  than  If  per  cent,  of  sul- 
phur in  the  unoxidized  state.  The  quantity  of  sulphates  in  the  ore 
varies  of  course  with  the  amount  of  alkaline  earths  in  the  original  ore 
and  the  alkali  added  in  roasting. 

A  ton  of  roasted  ore  occupies  on  an  average  24^  cubic  feet,  and  is 
derived  from  2,800  pounds  of  raw  sulphurets,  occupying  about  13§  cubic 
feet  per  ton ;  or,  what  amounts  to  the  name,  a  ton  of  sulphurets  weighs 
after  roasting  only  about  1,450  pounds,  occupying  17^  cubic  feet.  The 
impregnation  vats  usually  employed  have  an  inside  diameter  of  7  feet, 
and  are  made  of  3foot  staves,  2  inches  thick,  of  the  best  split  sugar  piue. 
They  are  coated  with  a  plastic  mixture  of  pitch  and  tar.  Previous  to 
using  them  for  the  first  time,  all  vats  are  thoroughly  soaked  with  water, 
to  avoid  any  loss  of  gold  by  impregnation.  The  false  bottom  consists 
generally  of  quartz  pebbles,  but  fine  sea-sbells  (consisting  of  carbonate 
of  lime)  have  been  used  to  advantage  without  any  prejudicial  result 
Talcose  rocks,  and  particularly  silicates  of  alumina,  have  to  be  avoided, 
on  account  of  their  power  of  absorbing  the  chloride. 

When  the  vats  are  ready  for  a  charge,  15  small  buckets  of  dry  ore 
?ire  first  spread  over  the  false  bottom  and  allowed  to  draw  the  water 
from  the  same.  The  ore  is  then  raked  together  with  a  hoe  and  scooped 
up  into  the  sieve,  having  16  holes  to  the  square  inch,  through  which  it 
ie  made  to  pass,  to  give  it  a  uniform  dampness  and  light'  texture.  If  too 
wet,  a  sufiicient  quantity  of  dry  ore  is  added.  When  it  is  of  the  proi^er 
dampness,  the  balls  of  ore,  compressed  by  the  hand,  are  just  able  to 
crumble  up  again.  Should  this  be  neglected,  the  cake  of  wet  ore  over 
the  false  bottom  would  prevent  the  easy  passage  of  the  gas  through  tbe 
same,  and  would  cause  a  great  increase,  in  the  consumption  of  gas. 
Even  the  whole  of  the  usual  charge*  of  gas  may  be  consumed  by  this 
neglect,  never  rising  but  a  few  inches  above  the  bottom. 

The  ore  is  kept  somewhat  drier  near  the  bottom,  as  it  always  draws 
an  additional  quantity  of  water  from  the  latter.  When  the  ore  is  too 
dry,  the  gold  is  not  attacked  with  energy ;  when  too  wet,  the  chloride- 
water  forms  an  envelope  around  the  gold,  which  is  not  as  x>owerfal  a 
solvent  as  the  gas  itself.  The  finer  the  ore,  the  smaller  the  quantity  of 
water  which  can  be  applied. 

The  remainder  of  the  coal-ore  or  charge  is  sprinkled  with  clear  water 
Arom  a  hosa  and  raked  together  to  be  scooped  into  the  sieve  by  a  bucket 
The  sieve  slides  on  rollers  on  an  iron -plated  scantling,  placed  across  the 
vat.  * 

When  the  vat  is  filled  within  6  inches  of  the  top,  the  surface  of  tbe 
ore  IS  made  to  form  the  shape  of  a  saucer,  higher  on  the  sides,  with  a 
fiat  circular  space  in  the  middle.  The  cover  is  lowered  and  the  rim 
closed  with  dough. 

When  the  gas  shows  itself  on  the  surface  the  spy-hole  in  the  rim  is 
closed ;  and  a  lively  current  of  gas  through  the  lead  pipes,  kept  up  da- 
ring two  hours  additional,  finishes  the  operation.  From  five  to  eight 
hours  is  the  usual  time  required  for  the  impregnation. 

The  gas  necessary  for  a  3-ton  charge  of  refractory  ore  is  generated  in 
a  lead  gasometer  20  inches  diameter  and  12  inches  deep.  The  cover  is 
made  gas-tight  by  a  water-joint,  2  inches  deep,  as  are  also  the  stirrer 
and  escape- pipe  of  the  gas.  The  acid  is  introduced  through  a  bent  le:^d 
pipe.  The  charge  of  the  gasometer  for  3  tons  of  ore  consists  of  -<) 
pounds  of  coarse  rock-salt,  15  pounds  of  binoxideof  manganese,  contain- 
ing 70  per  cent,  of  mining  ore,  and  35  pounds  of  oil  of  vitriol  of  00^ 
Beaum^ ;  to  which  are  added  18  pounds  of  water.    When  necessary, 


METALLURGICAL   PROCESSES.  343 

the  qnantity  of  acid  is  increased  to  a  luaximum  of  45  pounds,  the  wate^ 
to  23  pounds.  The  water  is  not  introduced  until  the  acid  is  wanted. 
To  every  pound  of  acid,  half  of  a  pound  of  water  is  added.  One  stick 
of  4  foot  cordwood,  cut  up,  is  sufficient  to  generate  the  heat,  required 
by  the  gasometer  for  one  impregnation. 

4.  Lixiviation  of  the  impregnated  ore, — The  roasted  ore  is  allowed  to  re- 
main in  the  gas  about  forty  hours.  Of  the  three  impregnation  vats, 
each  is  filled  every  fourth  day.  The  filtering  and  emptying  is  done  every 
third  day.  On  the  morning  of  the  third  day,  the  cover  is  lifted.  The 
presence  of  a  strong  odor  of  gas  is  a  sign  of  good  work.  The  surface  of 
the  ore  is  covered  by  a  stream  of  clear  water  discharged  by  a  2inch 
iron  pi[)e  under  an  average  one-foot  pressure.  Care  is  taken  to  prevent, 
as  far  as  possible,  the  rushing  down  of  the  water  on  the  sides  of  the 
vat.  When  all  the  gas  has  escaped  which  is  not  absorbed  by  the  water, 
the  faucet  is  opened.  The  clear  yellow  solution,  frequently  having  a 
strong  odor  of  chlorine,  runs  through  a  canvas  bag  into  a  barrel  of 
about  18  inches  diameter  and  2  feet  depth.  Into  the  side  of  this  barrel, 
2  inches  from  the  bottom,  a  conical  wooden  tube  is  driven,  with  the 
Kinall  end  outside,  over  which  the  rubber  hose  of  one-inch  inside  diame- 
ter is  slipped.  The  gold  solution  is  carried  off  through  the  rubber  hose 
to  the  precipitating'  tanks.  The  small  quantity  of  ore  and  sand  escaping 
with  the  solution  is  deposited  in  the  canvas  bag. 

The  following  analysis  of  a  gold  solution,  taken  one  minute  after  the 
opening  of  the  faucet,  is  from  ore  yielding  $163  per  ton,  the  charge 
amounting  to  3  tons : 

500  c.  c.  deposited  after  twentj-four  hours  settling,  contained — 

Sulphate  of  lead 4. 16  grains. 

Silica 0. 24  " 

Sulphuric  acid 1 325. 10  " 

Chlorine  free  and  combined 371.  70  " 

Gold ...     6.77  " 

•     .    Copper 3.75  '* 

Iron 0.14  " 

Alumina 3.93  " 

Magnesia 40. 85  '* 

Soda 470.64  " 

Total  m  solution — 1227. 28  grains,  equivalent  to 

AI2.  O3,  SO3 6. 98  grains. 

Mg.0.,S03 • 132.55        " 

Pb.0.,S03 4.16        '< 

Na.O.,S03 426.62        " 

Au.        CI3 10.44        " 

F2.  CI3 0.32        " 

Cu.         01 8. 95        •« 

Na.         CI 536.00        " 

Silica  0.24        « 

Free  chlorine  by  difference 101. 02        " 

(( 

1227. 28  grains. 

500  c.  c.  evaporated  to  dryness  gave  1124. 3  grains,  agreeing  closely 
^ith  the  above  total,  less  101.02  grains  of  free  chlorine. 

When  the  ore  contains  lead,  the  soluble  chloride  is  transformed  into 
the  gnlphate  by  sulphates  present,  and  gives  the  gold  solution  a  milky 
appearance.    A  great  part  of  the  sulphate  is  left  in  the  canvas  bag, 
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which  has  to  be  frequently  cleaned.    After  a  ran  of  some  time  this  dif- 
iiculty  ceases  with  the  exhanstion  of  the  sulphate  in  the  solution. 

The  gold  solution  is  made  to  run  into  the  precipitating  tanks  in  a  tan 
gential  direction,  which  gives  the  liquor  in  the  vat  a  rotary  motion, 
facilitating  the  coagulation  of  the  gold  particles  and  their  subsequent 
settling.  It  also  causes  a  thorough  mixture  of  the  gold  solution  with 
the  precipitant. 

The  precipitating  tank  of  the  same  material  as  the  impregnation  vatsi^ 
5^  feet  in  diameter  and  of  3-foot  staves.  It  receives  a  smooth  finish  in- 
side to  allow  a  perfect  cleaning.  No  inside  coating  is  applied.  It  i$ 
set  perfectly  level  to  avoid  loss  of  gold  while  running  off  the  waste 
liquor.  The  precipitating  solution  of  the  proto-sulphate  of  iron  is  intro- 
duced into  the  precipitating  vats  at  the  beginning  of  the  filtering  ope- 
ration. Care  must  be  taken  not  to  introduce  a  wasteful  quantity.  It  i^ 
better  to  make  up  the  deficiency  when  the  vat  is  nearly  full. 

Two  vats,  one  5^  the  other  4^  feet  diameter,  hold  the  solution  from 
very  rich  ore.    Generally  only  the  larger  vat  is  required. 

When  the  solution  from  the  impregnation  vats  ceases  to  give  the  gold 
re-action  with  proto-sulphate  of  iron  the  water  is  drawn  off  the  impreg- 
nation vats.  The  ore  is  shoveled  out  through  an  opening  in  the  side  of 
the  impregnation  room  and  washed  off  by  a  current  of  water.  The  ore 
has  to  be  carefully  removed  from  the  false-bottom  so  as  not  to  injure  it 
The  vat  is  now  ready  for  the  next  morning's  impregnation.  Every  day 
one  vat  of  ore  is  impregnated ;  the  second  remains  in  the  gas,  and  tiie 
third  is  filtered  and  emptied. 

5.  Collection  of  tJie  gold  precipitate  and  final  operations. — Th  e  gold  settles 
over  night.  The  supernatant  liquor  tfe  drawn  off  by  opening  the  plug's 
in  the  side  of  the  vats,  the  lowest  one  of  which  is  on  a  level  with  the 
bottom.  The  gold  is  finally  washed  into  a  common  wash-tub  by  means 
of  a  hose  and  pipe,  with  the  smallest  possible  quantity  of  water. 

The  precipitate  obtained  is  treated  with  a  mixture  of  sulphuric  aciii 
and  salt  to  free  it  of  oxides  and  basic  iron  salts.  For  this  purpose  a 
handful  of  salt  to  5  pounds  of  oil  of  vitriol  is  used.  By  stirring  the 
reddish  color  of  the  precipitate  changes  to  the  brown-gold  color,  and 
the  particles  of  gold  coagulate,  forming  generally  a  ball  of  precipitati\ 
which  is  squeezed  in  a  cloth  to  free  it  from  liquor.  •  When  a  greater 
quantity  of  impurities  are  mixed  with  the  gold,  the  precipitate  does  not 
ball. 

The  precipitate  is  filtered,  dried  in  cast-iron  retorts,  and  smelted  with 
salt,  sand,  and  saltpeter,  in  sand  crucibles. 

The  general  average  fineness  of  the  gold-bar  is  .960 ;  the  remaining 
.040  consisting  principally  of  iron  and  lead. 

6.  Expense  of  the  jprocc««.— The  following  table  shows  the  expenseof  the 
process,  with  facilities  of  working  three  tx)ns  a  day : 


Expense  of  roasting : 

Two  shifts  on  upper  furnaco,  at  $1.50  per  day,  Chinese  la- 
bor   

Two  shifts  on  lower  furnaee,  at  $2.75  per  day,  white  la- 
bor   

One  and  two-tenths  cords  of  cedar  wood,  at  $4  per  cord. 

Salt,  50  pounds,  at  $d  i)er  ton 

Freight  on  salt  at  $12  per  ton 

Wear  and  tear  on  working-scrapers 

Wear  and  tear  on  furnace , 


Expense  per 
3  tons. 


$3  00^ 


5 

4 


50 
80 
20 
30 
30 
50 


}U  GO 


Expense 
per  too. 


$4  87 
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Chemicals  at  San  Francisco: 

Suit,  20  pounds,  at  $8  per  ton 

Manganese,  15  pounds,  at  $60  per  ton 

Oil  of  vitriol  (66^)  35  pounds,  at  4  cents  per  pound... 

Expense  of  impregnation : 
Freight  on  salt  and  manganese,  35  pounds  at  $12 per  ton. 
Freight  on  acid,  40  pounds,  $3  per  carboy  of  165  pounds. . 

Freights  on  chemicals  to  works 

Expense  of  carboy,  per  40  pounds  of  acid,  carboy  returned 

Labor  at  vats,  $2.50  per  day 

Floor 

Wear  and  tear  on  buckets  and  hose 

Precipitation  and  melting  of  gold  : 

Acid  for  precipitating  liquor,  16  pounds 

Freight  and  expense  of  carboy 

Old  wrought  iron 

Charcoal,  crucibles,  fluxes 

Management 

Interest  on  cost  of  works,  $3,000  at  1  per  cent 

Pajment  towards  the  sinking-fund - 

Fire  insurance 

Full  cost 


Expense  per 
3  tons. 


Expense 
per  ton. 


11  08 


It  appears  from  the  foregoing  table  that  the  principal  expense  of  the 
process  consists  in  the  roasting,  the  cost  of  which  is  $4.87  per  ton,  while 
the  cblorination  proper,  costing  but  $2.21  per  ton,  can  scarcely  be  ex- 
celled in  cheapness  by  amalgamation. 

The  full  cost  of  working  sulphnrets,  when  a  steady  supply  of  ore  can 
be  procured,  does  not  exceed  $11.10  per  ton. 

By  adopting  Brnckner^s  revolving  cylinder  furnace  for  the  finishing 
roasting,  in  connection  with  a  drop  furnace  for  the  preliminary  roasting, 
a  considerable  saving  may  be  effected.  Stetefeldt's  furnace  is  not 
thought  to  effect  as  perfect  a  roasting  of  highly  sulphureted  ore  as  is 
required  for  the  chlorine  process ;  at  least,  the  drop  furnaces  in  use  iu 
California,  constructed  by  the  writer — some  of  them  with  two  10-foot 
drops — do  not  approach  the  perfection  required  of  the  finishing  roast- 
ing for  the  Plattner  process.  An  additional  finishing  hearth  is  invari- 
ably required. 

7.  Results  of  the  chlorine  process. — In  most  sulphnrets  some  coarser 
particles  of  gold  are  found,  which  are  not  entirely  extracted  by  the  cblo- 
rination. This  gold  can  be  readily  caught  by  allowing  the  tailings  to 
run  in  a  regular  current  over  quicksilver  riffles,  such  as  are  used  in  the 
Biill.  The  amalgamation  of  the  gold  is  effected  with  remarkable 
facility. 

The  loss  of  gold  by  Plattner's  chlorine  process  amoupts  to  less  thau  5 
per  cent. 

By  using  the  amalgamating  appliances  this  loss  is  still  further  re- 
daced. 


CiFLUENCE  OF  THE  VELOCITY  OF  DIPACT  ON  THE  EFFECTIVE  DUTY 

OF  STAMPS. 

It  is  well  known  that  but  a  fraction  of  the  mechanical  work  expended 
in  lifting  stamps,  is  usefully  employed  in  the  fall,  also  that  the  value  of 
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this  effective  fractiou  varies  between  wide  limits.*  The  total  amount  of 
power  developed  in  the  fall,  may  be  divided  into  two  portions:  first, 
that  usefully  expended  in  actual  crushing ;  second,  that  which  is  wasted, 
in  jarring  the  foundation  and  in  heat.  The  heat  is  produced  both  by 
friction  and  by  force  of  compression,  not  expended  in  fracture. 

The  most  economical  work  would  be  performed  when  tbe  l>low  is  ex- 
actly sufiicient  to  crush  tbe  rock  with  a  minimum  of  jar  communicated 
to  tbe  mortar-bed.  A  fragment  of  rock  may  be  just  strong  enough  to 
resist  the  blow  of  a  stamp ;  the  whole  force  of  the  blow  wnll  be  traus- 
uiitted  through  it  to  the  foundation.  A  slightly  harder  blow,  or  smaller 
piece  of  rock,  would  have  caused  a  useful  ex}>enditure  of  power  in  break- 
ing the  rock  to  fragments,  leaving  a  smaller  residue  for  useless  vibnb- 
tious. 

Stamps  may  be  classed  under  two  heads.  First,  those  with  a  free 
fall.  Second,  those  whose  fall  is  accelerated  by  a  force  added  to  that  of 
gravity.  The  latter  division  includes  all  those  of  which  the  fall  is  accel- 
erated by  the  pressure  of  steam,  air,  or  springs. 

The  same  amount  of  mechanical  power  may  be  expended  in  raising  a 
heavy  stamp  a  certain  height,  or  in  raising  a  lighter  stamp  to  a  pro])or 
tionidly  greater  hefight,  or  in  raising  a  light  stamp  to  the  height  of  the 
heavy  stamp,  and  then  accelerating  its  fall  by  a  pressure  equal  to  the 
difiFerence  of  weight.  In  all  these  cases  the  amount  of  power  exjjended  ■ 
is  the  same,  while  the  useful  effect  will  be  different. 

It  must  be  distinctly  realized  that  all  solid  bodies,  however  hard,  are 
to  some  extent  elastic,  and  therefore  capable  of  compression,  within  cer- 
tain limits,  without  fracture.  A  body  is  harder  as  the  resistance  it 
offers  to  change  of  shape  is  greater;  more  brittle  as  the  limits  are  nar- 
rower, within  which  change  of  shape  may  be  effected  without  fracture. 
A  stamp  falling  on  a  blotck  of  rubber  ipay  cause  a  depression  of  3  inches; 
falling  on  a  block  of  granite,  a  depression  of  ^  of  an  inch.  The  pres- 
sure to  which  the  blow  is  equivalent  is  inversely  proportional  to  the 
depth  of  compression.  The  pressure  on  the  granite  will  be  150  times 
that  on  the  rubber.  The  time  occupied  in  effecting  this  depression  will 
according  to  the  laws  of  retarded  motion,  be  twice  that  occupied  by  tbe 
stamp  in  passing  freely,  at  its  maximum  velocity,  over  an  equal  space. 
In  striking  the  rubber  block,  the  stamp  will  be  brought  to  rest  in  a 
time  during  which,  at  its  maximum  of  velocity,  it  would  have  fallen  sis 
inches.  Striking  the  granite  block,  effecting  a  depression  of  -^  of  an 
inch,  it  is  brought  to  rest  in  a  space  of  time  during  which  it  would  have 
fallen  ^  of  an  inch  had  the  block  not  been  there. 

A  stamp  which  has  fallen  freely  15  inches,  will  I^ave  attained  a  velo- 
city of  9  feet  per  second,  (very  nearly,)  and  will  be  arrested  by  the 
rubber  in  A^  of  a  second,  by  the  granite  in  ^^  of  a  second.  The 
speed  with  which  the  vibration,  or  impulse  of  compression,  is  transmitted 
through  a  solid  body,  is  far  greater  than  the  greatest  velocity  of  any 
stamp.  At  the  instant  the  stamp  has  come  completely  to  rest,  the 
compression  it  has  made  will  have  extended  into  the  block  to  a  depth 
ranging  with  the  nature  of  the  material. 

Vibrations  are  transmitted  through  granite  with  a  velocity  of  1,660 
feet  per  second.    In  the  case  presupposed,  the  stamp  will  have  ex- 

•  The  didcussion  occupying  the  remaiuder  of  this  chapter  was  contributed  at  my 
request  by  Mr.  WiHiam  Main,  jr.,  of  Columbia,  South  Carolina.  It  wiU  be  found  to 
contain  a  clear  and  interesting  statement  of  tho  principles  involved.  Whether  ite 
application  is  valid  for  all  velocities,  even  the  very  high  ones  of  direct- acting  bteam* 
stamps,  depends,  as  Mr.  Main  hints,  upon  the  success  with  which  the  other  conditions 
of  feed,  discharge,  water-supply,  and  amalgamation  are  adf^ted  to  the  increased  speed. 

R.W.  B. 
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pended  its  whole  force  Iq  ^^  part  of  a  second,  and  the  compression 
cansed  by  it  will  have  extended  a  little  over  7  inches  in  all  directions 
from  the  stamp.  The  figure  of  this  solid  of  compression,  (if  it  may  be 
80  termed,)  which  has  taken  up  the  whole  force  of  the  stamp,  will  ap- 
proach a  hemisphere  having  a  radius  of  7  inches. 

Let  as  suppose  that  instead  of  raising  a  stamp  of  400  pounds  weight 
to  a  height  of  15  inches,  an  equal  amount  of  power  is  expended  in  rais- 
iug  a  lOO-pound  stamp  to  four  times  the  height,  or  in  raising  it  15 
inches,  and  then  accelerating  its  fall  with  a  pressure  of  300  pounds  of 
steam:  in  each; case  500 foot-pounds  are  consumed,  the  final  velocity  of 
the  lighter  stamp  being  twice  that  of  the  heavier. 

To  compare  the  effects  of  bodies  .[>osses8ing  the  same  mechanical 
morement  but  different  velocities,  let  V  denote  the  velocity  with  which 
the  resistance  E  is  encountered  at  the  beginning  of  the  time  T.  Let  v 
denote  the  final  velocity,  O  the  weight  of  the  b^y,  and  g  the  accelera- 
tion dne  to  gravity.  We  have  then  from  the  laws  of  retarded  motion 
the  formula — 

v=V ^gt 

G  ^ 

* 

.When  the  body  is  brought  to  rest,  v  becomes  zero  and  the  equation 

t  being  the  time  required  in  coming  to  rest 

If  a  body  of  one-fourth  the  weight,  (^O,)  having  a  double  velocity, 
(3*7,)  encounter  an  equal  resistance,  it  will  be  brought  to  rest  in  a 
space  of  time  represented  by  t'.  By  substituting  these  values  and 
combining  the  new  equation  with  the  last,  we  find  t'=it.  The  body  of 
one-fourth  weight,  but  double  velocity,  comes  to  rest  in  one-half  the  time, 
expending,  of  course,  an  equal  mechanical  power. 

Applying  these  principles  to  the  case  in  point,  we  see  that,  as  the 
lighter  stamp  expands  its  whole  force  in  ^^  part  of  a  second,  the 
compression  caused  by  it  can  extend  in  that  time  but  3^  inches  into  the 
block.  If  the  face  of  the  stamp-shoe  is  very  small,  the  bulk  of  i-ock  over 
which  the  compression  would  extend  itself,  would  be  to  that  compressed 
by  the  heavier  stamp  very  nearly  as  one  to  four,  or  inversely  as  the 
cnbes  of  the  velocities.  If  the  upper  face  of  the  block  is  not  larger  than 
that  of  the  stamp,  the  whole  compression  will  be  transmitted  directly 
downward,  and  the  bulk  of  rock  compressed  will  be  inversely  as  the 
velocities.  « 

By  the  more  rapid  blow  the  same  amount  of  mechanical  power  has 
been  concentrated  on  a  smaller  bulk  of  rock  and  the  crushing  effect  is 
proportionally  greater.  Let  us  suppose  the  blpck  of  stone  to  be  formed 
into  a  die  with  a  face  equal  to  that  of  the  stamp-shoe  and  a  depth  of  3^ 
inches.  At  the  instant  when  the  heavy  free-falling  stamp  has  come  to 
i^t,  exerting  its  maximum  of  compression,  one  half  of  the  force  of  the 
blow  will  have  passed  through  the  block  into  the  foundation  and  be  ex- 
P^ioded,  in  jarring  it  and  the  ground  about  it.  If,  as  before  said,  the 
stone  be  just  strong  enough  to  resist  the  blow,  the  whole  force  of  com- 
pression will  pass  off  in  useless  vibrations. 

If  the  lighter  stamp  with  accelerated  motion  strike  the  same  block, 
the  compression  produced  by  the  blow  will  not  have  extended  to  the 
foandation,  before  the  whole  force  of  the  stamp  is  expended.  The  stone 
viU  therefore  be  crushed  to  pieces. 
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Future  economy  in  stamping  is  likely  to  be  attained,  not  by  inbreasing 
the  weight  of  stamps,  but  the  velocity  of  the  blow.  Practical  objections 
to  a  high  lift  are  numerous.  Velocity  can  be  much  better  attained  by 
accelerating  the  fall,  as  the  height  of  the  lift  may  remain  the  same  or 
even  be  diminished,  and  a  greater  number  of  blows  struck  per  minute. 
The  iorging  of  hot  iron  so  obviously  demanded  this,  that  the  principle 
has  long  since  been  applied  to  the  trip-hammer. 

In  wet  stamping,  the  rapidity  with  which  a  stamp  is  raised,  influence!^ 
greatly  the  amounc  of  solid  matter  held  in  suspension.  As  the  stamp 
rises,  water  flows  from  all  sides  to  supply  its  place.  The  more  rapid  the 
rise  of  the  stamp,  the  greater  will  be  the  velocity  of  the' water,  and  the 
more  surely  will  the  finely  crush^  rock  be  whirled  up  into  a  state  of 
suspension.  If  the  blow  is  succeeded  by  another  before  the  finer  parti- 
cles have  settled,  the  stamp  will  act  only  on  the  coarser  particles,  pack- 
ing less  and  sending  more  of  the  slime  through  the  screen. 

In  some  of  the  later  forms  of  the  stamp-mill,  while  the  principle  of  an 
accelerated  blow  is  adopted,  other  novelties  with  which  it  has  been  com- 
bined have  been  less  well  conceived,  and  have  done  much  to  conceal  its 
advantages. 

The  principle  of  high  velocities  finds  its  commonest  illustration  in  the 
action  of  a  bullet  on  a  freely  suspended  object.  If  it  be  a  block  of  wood, 
even  although  too  thick  for  the  ball  to  pass  entirely  through,  almost  the 
whole  of  the  mechanical  eflect  will  be  expended  in  crushing  and  dividing 
the  fibers  directly  in  its  path,  leaving  little  residue  for  pr(^ucing  oscilla- 
tions. A  heavier  body  with  less  velocity,  would  cause  less  crushing  but 
greater  oscillations.  Stamps  of  high  and  low  velocities  of  stroke  have 
similar  comparative  effects  in  crushing  the  fragments  of  rock  lying  iui- 
niediately  under  them,  or  jarring  the  mortar-bed. 

In  blasting  rock,  quickness  of  explosion  is  equivalent  to  velocity  of 
impact.  The  force  of  compression,  radiates  in  all  directions  fit>m  tbe 
drill-hole.  While  the  slower  explosives  take  advantage  of  the  weaker 
seams  and  have  a  splitting  effect  that  runs  to  greater  distances,  the 
crushing  and  shattering  efiTects  of  the  explosion  will  vary  directly  as  tbe 
volumes  of  gas  generated,  and  inversely  as  the  cubes  of  the  times  of  ex- 
plosion. 


CHAPTER  XII. 

CONTRIBUTIONS  TO  THE  RECORDS  OF  LBAD-SMELTmO  IN 

BLASTFURNACES. 

A  marked  pecnliarity  of  most  of  the  smelting- works  of  the  far  West 
is  the  looseness  with  which  accounts  of  the  operations  are  kept.*  In- 
deed, probably  over  half  of  the  works  do  not  keep  any  detailed  accounts 
at  all,  the  yearly  gross  statement  of  profit  or  loss  being  considered 
sufficient  for  all  purposes.  The  reasons  for  this  must  apparently  be 
soQ^ht  in  the  as  yet  unsettled  state  of  all  business  relations,  and  in  the 
deplorable  fact.,  that  only  in  isolated  cases  educated  metallurgists  are  in 
charge  of  the  smelting-works.  Continual  and  regular  assays  of  the  ores, 
by-products,  and  slags  are  almost  unknown,  so  that  it  is  imprai^ficable 
to  as^rtain,  even  approximately,  the  losses  in  the  smelting  processes. 

Of  cases,  where  regular  accounts  are  kept  of  the  quantities  of  ore 
smelted,  of  the  composition  of  charges,  and  of  the  fuel  consumed,  I 
know  only  two  or  three.  Under  these  circumstances  it  is  extremely 
difficult  to  collect  figures  which  cover  the  operations  for  a  considerable 
kmsXh  of  time,  and  which  are  so  valuable  for  the  metallurgist,  who 
wishes  to  get  an  insight  into  the  economy  of  smelting  operations,  as 
i^howD  by  practice.  Figures  obtained  by  personal  observation,  which 
can  of  course  cover  only  the  brief  space  of  the  visit  of  the  traveling 
metallurgist,  must,  therefore,  be  made  to  replace  the  more  valuable  data. 

The  writer  has  had  occasion  during  the  last  and  the  preceding  sum- 
mer to  visit  the  larger  number  of  the  western  lead-smeltiug  works,  and 
offers,  in  the  following  pages,  such  data  relating  to  the  ecouomy  of  lead- 
smelting  in  the  blast-furnace  at  various  works,  as  he  has  been  able  to 
obtain.  The  only  object  in  doing  so  is  to  place  these  figures  on  record, 
so  that  they  may  be  from  time  to  time  supplemented  with  other  data, 
which  are  now  wanting.  ■ 

,     THE  EUBEEA  CONSOLIDATED  COMPANY'S  SMELTING-WORKS. 

These  works  smelt  the  ores  from  the  mines  of  the  same  company  on 
Baby  Hill,  Eureka,  Nevada.  The  supply  is  almost  unlimited,  but  the 
ores  are  comparatively  x>oor.  They  are  ferruginous  carbonates,  with 
occasional  lumps  and  masses  of  galena,  containing,  in  the  summer  of 
1^72,  on  an  average  about  12  per  cent,  of  lead,  ana  $25  to  $30  per  ton 
in  gold  and  silver,  the  values  of  the  two  precious  metals  being  about 
^oal.  Arseniate  of  iron  enters  largely  into  the  composition  of  the  ore, 
so  that  a  **  speiss,"  principally  an  arsenide  of  iron,  is  formed  in  smelting 
the  raw  ores.  Since  last  noticed,  several  important  changes  have  taken 
place  in  these  works. 

There  are  at  present  five  large  blast-furnaces  for  the  ore-smelting,  of 
^hich  Nos.  1,  2, 3,  and  4  were  in  blast  during  my  visit  in  the  summer  of 
1^72;  No.  5  being  in  the  course  of  construction. 

^0. 1  is  a  rectangular  furnace.    The  dimensions  of  the  hearth,  at  the 

*ThiB  chapter  wa«  prepaied  by  my  deputy,  Mr.  A.  Eilers,  and  preflentod  as  a  profes- 
sional paper  at  the  Boeton  meeting  of  the  American  Institate  of  Mining  Engineers,  in 
Hbniary,  1873.  It  wiU  be  foond  practicaHy  valaable  by  the  owners  and  managers  of 
American  workB.--B.  W.  R. 
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level  of  the  slag-spoat,  are  6^  by  3  feet ;  at  the  tuyeres,  which  are  12 
inches  above  the  slag-spoat,  5  by  3  feet.  One  foot  above  the  tuyeres  a 
short  bosh  commences,  sloping  back  at  an  angle  of  45  degrees,  until  the 
section  of  the  furnace  is  5  feet  9  inches  by  4  feet  6  inches.  From  hece 
to  the  top  the  walls  are  perpendicular.  The  total  height  from  the  tu- 
yeres to  the  charge-door  is  10  feet. 

There  are  eight  watei -tuyeres  of  3 J  inches  nozzle,  two  of  which  lie 
horizontally  in  the  back  and  parallel  to  each  other ;  and  three  in  each 
side,  also  parallel  to  each  other.  But  the  opposite  tuyeres,  instead  of 
blowing  directly  toward  each  other,  are  all  pointed  forward,  so  that  lines 
through  the  axes  of  the  front  pair,  for  instance,  meet  about  6  inches 
back  of  the  middle  of  the  breast.  The  blast  is  supplied  by  a  No.  8 
Sturtevant  blower,  which  makes  2,100  revolutions  per  minute.  Press- 
ure of  wind=l  inch  mercury. 

Nos.  3  and  4  are  octagonal  furnaces,  with  the  same  area  of  hearth  as 
No.  1 ;  but  they  have  only  seven  tuyeres  each.  Otherwise  they  have 
the  same  bosh,  height,  and  vertical-  walls.  They  smelt  the  same  charge 
as  No.  1,  and  do  equally  good  service. 

Charge  for  Nos.  1,  3,  and  4. 

Charcoal:  6  measures  at  1.2  bushels=7.2  bushels  at  15  lbs.=108  lbs. 
Ore :         40  shovels     at  15  lbs.       =  600  lbs.  (100) 

Slag:  2  shovels     at  15  lbs.        =  30    lbs.         630  lbs.  (5) 

Smelted  in  24  hours : 

Ore :  50  tons. 

Slag:  2.5 — 5 .tons.    62.6 — 55  tons. 

Coal  consumed .  .1,200  (1,197)  bu8hel8=9  tons. 

Coal  consumed  per  ton  of  charge.  .22.8  bushels=342  lb. =17.1  per  cent. 
Coal  consumed  per  ton  of  ore 24    bushels=330  lb. =18     per  cent. 

Coat  of  labor  in  twenty  four  hours  per  furnacey  smelting  50  tons, 

3  smelters,  at  $4.60 $13  50 

6  helpers,  at     4.00 24  00 

6  chargers,  at  4.00 24  00      • 

$61  50 

To  this  must  be  kidded : 

♦4  of  wages  of  engineers $4  50 

}  of  wages  of  two  foremen 3  00 

J  of  wages  of  blacksmith 1  50 

I  of  salary  of  metallurgist 3  33 

For  roustabouts,  &c 12  00 

24  33 

Total 85  83 


Cost  of  labor  per  ton  of  ore,  $1  .71. 
'    The  cost  of  repairing  furnaces,  wear  and  tear  of  machinery  and  tools, 
oil,  and  materials  generally,  as  well  as  the  waste  of  coal  in  handling) 
must  be  added  to  the  costs  given  above.    They  are  not  in  my  possession 
at  present,  but  to  judge  from  the  total  cost  of  smelting  given  in  the 

*Afi8uiniDg  that  four  furnaces  are  mnning  at  a  time. 
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annnal  report  of  the  Eureka  Cousolidated  CompaDy  for  1871,  these  items 
mast  foot  ap  heavily. 

Fnruace  No.  2  is  smaller  than  the  others,  and  is  charged  differently. 
The  size  of  the  hearth  at  the  level  of  the  slag-spout  is  5  by  3  feet ;  at  the 
level  of  the  tuyeres,  3J  by  3  feet.  Above  the  bosh,  which  effects  the 
transition  to  the  larger  section  in  the  same  manner  as  described  in  the 
larger  furnaces,  the  size  is  4  feet  6  jnches  by  4  feet  3  inches,  and  the 
whole  height  above  the  tuyeres  is  10  feet.  There  are  4  tuyeres  of  3^ 
inches  nozzle.    Pressure  of  wind,  1  inch  mercury. 

Charge  f<yr  No.  2. 

Charcoal :  2  measures  at  1.2  bu6hels=:2.4  bushels  at  15  lbs.=:361bs. 
Ore :  11  shovels  at  15  lbs.  =165  lbs.  (100) 

Slag :  1  shovel  at  15  lbs.  =  15  lbs.  180  lbs.  (9.09) 

Smelted  in  24  hours :  Ore,  30  tons. 

Slag,  1.5  to  3  tons — 31.5  to  33  tons. 
Coal  consumed,    '  870    bu8hels=6.525  tons. 

Coal  consumed,  per  ton  of  charge,  26.6  bushel8=:3991bs.=19.95  per  cent. 
Coal  consumed,  perton  of  ore         29.09  bu8hel8=s:4361bs.=21.81  percent. 

Cost  of  labor  in  twenty-four  hours  'perfumacey  smelting  thirty  tons  of  ore. 

3  smelters,  at  $4.50 $13  50 

3  helpers,  at     4.00 12  00 

3charger8,at    4.00 12  00 

$37  50 

To  which  must  be  add^: 

J  of  wages  of  engineers 4  50 

I  of  wages  of  two  foremen    3  00 

I  of  wages  of  blacksmith 1  50 

I  of  salary  of  metallurgist 3  33 

For  roustabouts,  &c 8  00 

20  33 

Total 57  83 

Cost  of  labor  per  ton  of  ore,  $1.93. 

The  remarks  as  to  the  other  costs,  made  in  speaking  of  the  larger 
farnaces,  are  equally  applicable  here. 

THE  RICHMOND  OONSOLIDATED  COMPANY'S  WORKS. 

This  company  smelts  the  same  class  of  ores  as  the  foregoing,  but  they 
are  richer  in  lead  and  silver.  They  come  from  the  Richmond  and  Tip- 
Top  mines,  on  the  western  end  of  Ruby  Hill,  Eureka,  Nevada.  The 
famace  running  in  the  month  of  August,  1872,  wa^  an  exact  copy  of 
farnace  No.  1  of  the  Eureka  Consolidated  Company,  with  the  single 
exception  of  the  depth  of  the  furnace  above  the  boshes,  which  was  6  feet 
6  inches. 

Charge. 

Charcoal:  18  8Coop8=5.5  bushels  at  15  lb.  =82.5  lbs. 

Ore :  25  shovels  at  18  lb8.=450  lbs.  (100) 
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Slag:  2  shovels  at  15  lbs.=  30  lbs.  480 lbs.  (6.66) 

Smelted  in  24  hours  180  (!)  charge8=40.5  tons  of  ore,  or 

43.2  toDS  of  charge. 
Coal  consumed,  990  bu8hel8=7.425  tons. 

Coal  consumed,  per  ton  of  charge,  22.9  bushels=243.5lbs.=17.17  percent 
Coalconsunied,  pertonof  ore,       24.4bu8hels=3G6    lb8.=18.3  percent. 

The  cost  of  labor  at  these  works  is  not  in  my  possession.  1  can  only 
say  that  the  same  number  of  workmen  are  employed  immediately  around 
the  furnace,  as  at  No.  1  furnace  of  the  Eureka  Consolidated  Company, 
but  the  cost  of  supervision,  blast  and  roustabouts  is  different,  and  a« 
only  one  furnace  is  run,  probably  considerably  higher  per  ton  of  ore  than 
at  the  works  mentioned.  A.t  the  Richmond  works  the  top  of  the  furnace 
is  intentionally  kept  blazing,  eight  billets  of  wood  being  thrown  in  on 
top  after  every  charge.  The  effect  claimed  is  the  melting  of  the  dnst, 
and  its  adhesion  in  that  state  to  the  walls  of  the  stack,  from  which  the 
crusts  are  from  time  to  time  loosened  and  allowed  to  fall  into  the  furnace. 
It  is  evident  that  only  a  very  small  portion  of  the  dust  can  be  arrested 
in  this  way,  and  more  than  probable  that  there  is  more  dust  created, 
when  this  device  is  employed,  than  there  would  be  without  it,  to  say 
nothing  of  the  lead  and  silver  which  must  be  volatilized, 

THE  MILLER  MINING  AND  SIMELTING  COMPANY'S  SULTANA  WORKS. 

The  works  are  located  near  the  head  of  American  Fork  Canon,  Utah. 
The  ores  smelted  come  from  the  Miller  mine,  near  by,  and  consist  of 
very  ferruginous  oxidized  ores  of  lead,  containing  much  galena  and 
very  little  quartz,  too  little,  in  fact,  to  permit  the  formation  of  a  tinid 
slag  in  smelting  the  ore  alone.  This  fact,  however,  was  not  undeistood 
by  those  running  the  works  in  the  summer  of  1872.  The  ore  contained, 
according  to  many  assays,  40  to  42  ounces  of  silver  and  0.4  to  0.6  ounce 
of  gold  per  ton,  and  56  per  cent,  of  lead. 

There  are  three  circular  furnaces  of  the  Piltz  pattern,  9  feet  high 
above  the  tuyeres.  The  section  of  the  hearth  of  No.  1  is  28  by  36  inches. 
It  has  six  water- tuyeres  with  2J-inch  nozzles.  The  size  of  Nos.  2  and 3 
in  the  hearth  is  24  by  32  inches.  They  have  four  tuyeres  each,  of  the 
same  size  as  No.  1.  The^  lie  about  6  inches  above  the  slag-spout,  and 
are  inclined  inward,  so  that  they  must  blow  directly  on  the  metal-batb^ 
thus  occasioning  volatilization  of  lead. 

All  the  furnaces  are  provided  with  the  automatic  tap. 

Charge, 

Charcoal :  6  scoops  =    1.8  bushels  ®  16  lbs.  ==  28.8  lbs. 

Ore :  5  shovels  at  20  lbs.  =         100  lbs. 

Slag:  About  f  shovel  at  16  lbs.  =  12  lbs. 

• 112  lbs. 

Smelted  in  24  hours :  240  charges  =  12       tons  of  ore  or 

13.44  tons  of  charge. 
Coal  consumed :  432  bushels  =  3.45  tons. 

Coal  consumed  per  ton  of  charge:  32.1bushels=51^.61bs.==25.68perct 
Coal  consumed  per  ton  of  ore :    36         "      =576   lbs.  =28.8  perct^ 

The  product  per  furnace  at  these  works  in  24  hours  was  4  to  4.5  tons 
of  lead,  containing  85  to  121  (rarely)  ounces  of  silver  and  1.2  to  1.45 
ounces  of  gold.     This  shows  an  enormous  loss  of  lead  and  of  the 
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precioas  roetala  There  are  two  canses  for  this,  both  evident  at  once  to 
the  observer.  The  first  is  the  flaming  top  of  the  furnaces,  out  of  which 
a  roaring  bundle  of  fire  issues  continually,  tearing  along  great  quanti- 
ties of  fine  ore  and  coal,  which  are  deposited  in  a  thick  layer  on  the  roof 
ot  the  smelting-building  and  in  tne  vicinity'.  The  secofid  is  the  fact 
tbat  the  slag  produced  is  far  too  basic,  thus  enveloping  metallic  lead  and 
matte  and  preventing  separation.  There  is  no  matte  saved,  so  far  as  I 
know. 

THE   SATT7BN  WORKS. 

These  works  are  situated  at  Sandy  Station,  eleven  miles  south  of  Salt 
Lake  City.  The  ores  smelted  are  principally  ferruginous  carbonates 
witb  some  galena  from  the  Cottonwood  Canons,  quartzose  carbonates 
from  Bingham  Canon,  and  occasionally'  ores  from  Tintic.  (t)  There  are 
three  small  circular  furnaces  of  the  Piltz  pattern,  with  four  tuyeres,  two  in 
the  back  and  one  in  each  side.  One  Sturtevaut  blower,  driven  by 
steam,  supplies  the  blast,  which  is  kept  at  a  pressure  of  about  1  inch 
quicksilver.  Two  furnaces  were  running  at  the  time  of  my  visit  (August 
23, 1872.)    Slag  free  and  apparently  a  singulo-silicate. 

Charge. 

Charcoal:  4  scoops  =1.2  bushels  at  16  lbs.  =19.2  lbs. 

Ore :  3  large  shovels  at  20  lbs.  =  60  lbs.  (100) 

Eawlins  iron-ore :  1  shovel           15  lbs.  (25) 

Limestone :  ^  shovel                       6  lbs.  (10) 

Slag :  1  shovel                               15  lbs.  (25> 

96  lbs. 
Smelted  in  24  hours :  345  charges=10.35  tons  of  ore,  or 

16.56  tons  of  charge. 
Coal  consumed :  414  bushels  =  3.32  tons. 

Coal  consumed  per  ton  of  charge :  25  bushels = 400  lbs.  =  20  per  ct 
Coal  consumed  per  ton  of  ore :        40  bushels = 640  lbs.  =  32  per  ct 

BBISTOL  Sc  I)AaGET!s  WORKS. 

This  establishment  is  situated  in  Bingham  Canon,  Utah.*  The  ores: 
smelted  are  very  siliceous  carbonates  containing  little  iron,  and  some* 
galena,  principally  from  the  Winuemnck  mine,  on  the  hillside  behind 
the  works.  There  are  two  circular  Piltz  furnaces,  14  feet  high  above 
the  tuyeres.  Their  diameter  at  the  level  of  the  tuyeres  is  3.5  feet.  There- 
are  six  of  the  latter  with  2^-inch  nozzles,  lying  10  inches  above  the  slag- 
Bpont.  The  blast  is  Bnp]:died  by  two  large  Bwt  blowers,  and  a  pressure* 
of  1.5  inches  mercury  is  maintained. 

A  report  for  three  months  from  April  1  to  June  30, 1872,  furnisbas  the* 
following  items : 

Average  assay  of  ore  smelted :  Lead,  37.7  per  cent 

Silver,  56.18  ounces  per  ton. 

Smelted:  Ore 1,268.000  tons^ 

Ironoxide 407.88^    *•- 

Limestone .• 518.140    " 

Own  slags 208.352    " 

Coal  consumed :  74.830  bushels  =  598.64  tons. 

*  A  review  of  the  operations  of  these  works  for  1672  from  the  pen  of  Mr.  Dnggot, 
be  foood  in  the  next  ehspter.— R.  W.  B. 

23  M 
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This  gives  an  average  charge  as  follows : 

Ore 100 

Iron  oxide 32.16 

Limestone 40.86 

Own  Blags 16.43 

189.46 

Charcoal 47.2 

Goal  consamed  per  ton  of  charge :  31.14  bash.=r:498.24  lbs.==24.9  per  ct 
Goal  consumed  per  ton  of  ore :       59.00  bash.=944.     ll>8.=47.2  per  ct. 

The  product  from  the  above  materials  was : 

Lead , 439.951  tons. 

Silver 67,478.2  ounces,  which  would  show 

an  apparent  loss  of 

Lead 7.9  per  cent 

Silver 5.3  per  cent 

This  loss,  it  will  be  observed,  is  not  a  very  large  one  for  western  cir- 
cnmstances.  That  Bristol  and  Daggett's  works  lose  less  in  lead  and 
silver  than  any  other  smelting  works  in  the  west,  with  the  single  ex- 
ception of,  perhaps,  one  or  two  at  Eureka,  Nevada,  seems,  at  any  rate, 
certain.  The  average  length  of  campaigns  at  these  works  is  ftom  twenty 
to  twenty-two  days,  and  14  tons  of  ore  are  smelted  in  twenty-four  hours. 
Iron  ore  from  Bawlins  costs  $25  ^r  ton :  limestone,  $7 ;  coal,  33  cents 
per  bushel,  and  ore,  (mining,  including  all  prospecting  and  construction,) 
$6  per  ton.    The  cost  of  labor  is  not  in  my  possession. 

BELSHAW  AND  JITDSON'S  SMELTINO-WORKS. 

These  works  are  located  at  Cerro  Oordo,  Inyo  County,  California,  and 
smelt  the  ore  from  the  Union  mine,  consisting  of  gray  carbonate,  ferru- 
ginous earthy  carbonates  and  galena.  Small  quantities  of  very  siliceous 
true  silver  ores  are  added  to  the  charge  for  the  purpose  of  concentrating 
their  silver  in  the  lead.  The  furnace  is  a  low  round  shaft-furnace  with 
three  cast-iron  tuyeres  of  2^  inches  diameter,  lying  about  12  inches  above 
the  slag-spout.  The  diameter  of  the  furnace  is  uniformly  30  inches  from 
the  tuyeres  to  the  charge-hole,  the  latter  being  7 J  feec  above  the  former. 
The  lower  part  of  the  furnace  up  to  within  5  feet  above  the  tuyeres  is 
constructed  of  masonry.  On  the  top  of  this  rests  an  iron  cylinder  2} 
feet  high,  its  upper  rim  reaching  to  the  bottom  of  the  charge-hole. 
Above  are  again  3  feet  of  masonry,  from  which  the  flue  leads  into  a  so- 
called  ^' down- throw"  and  a  low  chimney.  The  furnace  is  not  charged 
up  to  the  charge-door,  but  only  to  the  lower  edge  of  the  iron  cylinder,  it 
being  claimed  that  if  the  furnace  is  filled  to  the  top,  the  smelting  is 
much  slower,  and  considerably  more  coal  is  used  per  ton  of  ore.  This 
can  only  be  explained  by  great  weakness  of  the  blast,  the  increased 
weight  of  a  higher  column  of  charge  preventing  the  penetration  of  the 
blast  to  the  middle  of  the  furnace.  With  a  proper  blast  the  heighten- 
ing of  the  smelting  column  should  cause  a  saving  of  fuel  and  an  in- 
creased production.  The  blast  is  supplied  by  a  small  Boot  blower, 
(No.  2,)  which  is  driven  by  a  10  horse-power  engine.  The  blower  makes 
325  revolutions  per  minute,  which  is  many  times  more  than  it  is  intended 
to  make  by  the  builders.  The  cons^uence  is  that  frequent  repairs  be- 
come necessary.  Formerly  the  ores  were  first  roasted  and  slagged  iu  a 
Mexican  <' galemador,"  and  then  smelted  in  the  shaft-furnace,  but  the 
slag  falling  at  that  time  contained  still  from  15  to  20  per  cent,  of  lead 
with  1  to  4  ounces  of  silver  per  ton.    It  was  found  that  in  smelting  the 
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ores  immediately  in  the  blast-ftirnace,  the  slags  contained  only  from  8 
to  10  per  cent,  of  lead,  and  less  silver  than  formerly.  So  the  latter  less 
expensive  process  was  altogether  introduced,  as  the  choice  of  the  least 
evil  of  the  two.  It  is  the  pride  of  these  works  that  they  smelt  compar- 
atively more  ore  with  less  fuel  in  twenty-four  honrs  than  any  other 
works  in  the  country.  But  from  the  great  loss  of  lead  it  is  evident  why 
this  is  the  case,  to  wit,  because  so  large  a  portion  of  the  lead  in  the  ore 
is  Dot  reduced  at  all,  and,  consequently,  consumes  no  carbon  for  that 
purpose,  bat  is  converted  into  a  silicate  of  lead  which  requires  little  heat 
for  fasion.  The  charcoal  is  a  very  excellent  article,  and  made  altogether 
of  pinon  and  mahogany. 

Charcoal :  175  bushels  at  18  lbs.  =  31.5  lbs. 

Ore,  fine  carbonate :       12  shovels  at  16  lbs.  ==  19.2  lbs.  ( 100 ) 

Ore,  Galena:  1      «<  =    20  lbs.  (10.4) 

Orej  quartssose  silver  ore :  1      ^^  =15  lbs. 

—      227  lbs.  (IS) 
Slag:  2  shovels  at  15  &  30  <'    (15S) 

257  lbs. 

Smelted  in  24  hours,  200  charges  =  22.7  tons  of  ore,  or  25.7  tons  of .ch'ge. 
Coal  oonsomed :  350  bushels = 3.15  tons. 

Coal  consumed :  per  ton  of  charge,  13.6  bushels = 244.8  lbs.  =  12.2  per  ct. 
Coal  consumed :  per  ton  of  ore,      15.4  bushels = 277.1  lbs.  =  13.8  per  ct. 

The  consumption  of  fuel  is  remarkably  small,  and  it  is  only  possible  for 
the  reasons  above  stated.  It  is  to  be  regretted  that  exact  data  could 
not  be  obtained  at  the  works,  to  elucidate  the  economical  bearing  of  the 
Cerro  Gordo  process  fully  and  incontrovertibly.  As  it  is,  there  is  barely 
a  sufficiency  of  data  on  hand  to  show  that  fuel  is  economized  by  means 
of  an  almost  unprecedented  loss  of  lead.  It  is  also  claimed  by  the  man- 
ager of  the  works  that  it  is  cheaper  to  lose  the  lead  than  to  procure 
i^D  oxides  for  the  purpose  of  mixing  with  the  charge.  But  whoever 
lias  seen  the  enormous  masses  of  hydrated  oxide  of  iron  in  the  Gerro 
Gordo  mines,  will  hardly  be  able  to  re&lize  this. 

The  ivhole  management  of  the  works  is  rather  calculated  to  create 
the  sospicton  that  the  proper  composition  of  the  charge  is  not  under- 
stood. It  is  certain  that  either  by  an  addition  of  iron  oxide  to  the  pres- 
ent charge,  or  by  omitting  the  addition  of  the  quartzose  silver  ores 
altogether,  far  better  results  might  be  obtained  than  at  present.  The 
esact  proportion  of  the  smelting  mixture  ought,  of  course,  to  be  regu- 
lated npon  determination  by  analysis. 

The  following  are  a  few  additional  data,  which  help  to  give  some  idea 
about  the  work  done  at  this  smelter.  Two  hundred  charges  are  gener- 
ally made  in  twenty-four  hours ;  when  the  furnace  is  in  the  best  smelt- 
ing order,  the  number  of  charges  in  twenty*four  hours  rises  sometimes 
as  high  as  240.  From  100  to  148  bars  of  bullion  are  made  in  twenty- 
lour  hours,  a  bar  weighing  85  pounds.  Different  lots  of  bullion  con- 
tained respectively  130, 125,  147, 145, 134  ounces  of  silver  per  ton.  The 
lead  bars,  after  deducting  the  silver,  contain  98  per  cent,  of  lead,  the 
principal  impurity  being  copper,  which  comes  originally  from  the 
qnartzose  silver  ores.  It  enters  info  the  lead,  because  the  lead-copper- 
niatte,  which  forms  in  the  proportion  of  100  pounds  to  ono  ton  of 
huUiou,  is  always  given  back  raw  into  the  smelting  process.  The  fine 
ore  coDtains  about  25  ounces  of  silver  per  ton,  the  galena  from  50  to  80, 
the  silver  ore,  third  class,  50  ounces,  second  class,  05  to  100  ounces,  first 
class,  250  to  300  ounces,  the  abundance  of  these  three  classes  bein^  in 
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the  order  given.  The  silver  ores  proper  are  bought  from  other  parties, 
$20  per  tOQ  being  paid  lor  third  class.  The  Union  mine,  furnishing  the 
lead  ore,  belongs  to  the  works.  The  average  contents  of  lead  in  tbe 
charge  is  not  precisely  ascertained  at  the  works,  but  from  calculation  it 
must  be  about  34  per  cent.,  if  22.7  tons  of  ore  furnish  5.25  tons  of 
bullion,  and  the  slag  contains  15  per  cent,  of  lead. 

All  that  has  been  said  of  the  last  works  applies  also  to  Beandry's 
furnace  in  the  same  district. 

THE  OWEN'S  LAKE  SILVER  MINING  AND  SMELTING  COMPANY. 

The  works  of  this  company  are  located  at  Swansea,  ten  miles  west  of 
Cerro  Gordo,  on  tbe  eastern  shore  of  Owen's  Lake.  This  company  has 
two  furnaces,  which  are  in  their  general  features  like  those  just  de- 
sciibed.  They  are  8  feet  high  above  the  tuyeres,  of  which  there  are 
three,  with  3-inch  nozzles  in  each.  They  lie  only  a  few  inches  above 
tbe  slag-spout:,  and  are  inclined  downward.  This  accounts  for  the 
formation  of  the  extremely  small  quantity  of  matte  produced,  though 
there  is  more  sulphur  in  the  charge  smelted  here  than  in  that  of  Bel- 
Shaw's  works.  Hereafter  these  works  will  smelt  the  lead  ores  of  Santa 
Maria.and  Cerro  Gordo,  together  with  such  small  quantities  of  quartzoiiie 
silver  ores  as  can  be  bought  to  advantage,  and  the  charges  for  the  far- 
nnees  can,  therefore,  be  kept  more  uniform  than  formerly,  when  small 
lots  of  different  custom  ores'  were  smelted,  as  they  could  be  picked  np. 
Daily  records  have  heretofore  not  been  kept  at  the  works,  but  the  fol- 
lowing is  given  as  about  an  average  charge :  * 

Charcoal :  60  to  80,  average  70  bushels  at  18  lbs.=:1 ,260  lbs. 

Ore :  3  tons  of  carbonates  =     6,000  lbs.  (100) 

1  ton  galena  =     2,000  lbs.  (33.3) 

3.5  ton  of  quartzose  silver  ore         =     1,000  lbs.  (16.6) 

9,000  lbs. 
Slag:  0.675  ton -    1,350  lbs.  (22.6) 

Total 10,350  lbs. 

Coal  consumed  i)er  ton  of  charge,  13.52  bushels=:243.36  lbs.=12.16  p.  c 
Coal  consumed  per  ton  of  ore,        15.55  bnshels=:280      lbs.=14.11  p.  c 

Fuller  returns  from  these  works  are  promised  hereafter. 

For  the  purpose  of  comparison,  I  give  here  the  blast-furnace  charges 
and  a  short  description  of  the  furnaces  of  European  works,  which 
beneficiate  lead  ores  by  the  same  or  similar  processes,  as  practiced  at 
the  American  works  above  enumerated. 

WORKS  AT  LA  PISE,  BEPABTEMENT  DU  GABD,  FRANCE. 

These  works  employ  a  circular  furnace  of  about  30  inches  diameter  at 
the  tuyeres  and  above.  The  tuyeres,  of  which  there  are  three  of  not 
quite  2  inch  diameter,  lie  in  pillars  of  masonry  between  water-cooled 
east-iron  plates,  0.82  feet  above  the  slagspout.  Only  two  of  the  tuyeres 
are  generally  used  in  smelting.  The  total  height  of  the  furnace  above 
the  tuyeres  is  9  feet  6  inches.  Campaigns  last  from  two  to  three  months. 
Pressure  of  blast  1.18  inches  mercury. 

Tbe  ores  tre^ited  come  from  Palliferes,  near  Anduze,  and  from  Sardinia. 

*  These  iteme  were  obtained  in  September,  1872.  Since  then  tbe  charges  have  been 
changed.  ' 
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Tlie  former  are  reported  to  contain,  after  roasting,  40  per  cent,  of  lead, 
0.11  per  cent,  silver,  and  20  per  cent,  silica.  In  twenty-four  honrs  8.8 
to  11  tons  of  ore  are  smelted  with  25  per  cent,  of  coke  =  2.2  to  2.75  tons. 

Charge, 

Boasted  ore 10    tons. 

Limestone 2.5  tons. 

Iron  ore 0.3  to    0.4  tons. 

Iron 0.2  to    0.3  tons. 


13.2  tons. 

Metallurgists  generally  rate  the  effect  which  can  be  produced  with  one 
ton  of  coke  equal  to  that  of  200  bushels  of  inferior  charcoal,  weighing  12 
poands  per  bushel,  or  2,000  pounds  of  coke  =  2,400  pounds  charcoal. 
According  to  the  above,  25  per  cent,  of  coke  is  used  in  smelting  the  ore 
io  the  La  Pise  shaft  furnace.  The  charge,  in  which  there  are  ten  tons 
of  ore,  requires,  therefore,  2.5  tons  of  coke.  Expressing  this  in  charcoal, 
weighing  15  pounds  to  the  bushel — which  is  the  fair  average  weight  of 
western  charcoal — we  have  400  bushels  of  charcoal  consumed  to  smelt 
ten  tons  of  ore.    Therefore : 

Coal  consumed  per  ton  of  charge,  30.3  bash,  at  15  lbs.= 454.5  lbs.=22.7  p.  c. 
Coal  consumed  per  ton  of  ore ...  40    bush,  at  15  lb8.=600    lbs.=30    p.  c. 

SHELTINa  WORKS  AT  CLAUSTHAL,  LAUTENTHAL,  AND  ALTENAU. 

The  smelting  is  done  in  Baschette  furnaces,  3  meters  (9.8  feet)  long, 
and  0.94  meters  (3.08  feet)  wide  at  the  tuyeres,  and  6.277  meters  (20.59) 
feet  high,  with  ten  tuyeres  of  0.049  meters  (0.16  feet  =i=  1.92  inches)  diam- 
eter. In  twenty-four  hours,  7,500  kilograms  =  16,500  pounds  of  ore, 
or  20,000  kilograms  =^44,000  pounds  of  charge,  are  smelted  with  2,500 
kilograms  ==  5,500  pounds  of  coke,  the  latter,  according  to  the  data  above 
given,  equal  in  effect  to  440  bushels  of  charcoal.* 

From  the  above  it  appears  that,  expressing  the  values  for  fuel  as 
charcoal,  there  are  consumed — 

Per  ton  of  charge 20      bush,  at  15  lbs.=300      lbs.=15      i)ercent. 

Per  ton  of  ore 53.33  bush,  at  15  lbs.=799.95  lbs.=39.99  per  cent 

The  charges  at  the  three  works  named  are  as  follows : 


Clansthal. 

Tjantenthal. 

Altenan. 

Ore 

100 

51 

60 

93 

3 

100 
56 

115 
75 

100 

Boasted  matte .- 

50 

Copper  6lag9  from  the  Lower  ELartz 

Slags  from  the  same  smeltinir. ...... .... ...... 

87.3 
55.3 

I)resHed  fomace  scraDinin  ................... 

Slag  from  the  smelting  of  scrapings  in  the 
cojmer  nrocess.....  ........................ 

26  6 

Scram  rich  in  lead 

4 

307 

346 

321.2 

Early  in  1872,  when  the  ^^  Kast"  furnace  had  been  introduced  and  in 
operation  for  some  time,  Mr.  A.  Wolters,  M.  £.,  assayer  of  the  United 

*  Further  and  late  inforraati<m  in  regard  to  the  famaces  and  smelting  ci»erationji  at 
the  Upper  Harts  can  be  found  in  MetalUrgie  den  Blae$f  by  Dr.  C.  Banuuel^bergy  pages 
<i46-270. 
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States  assay  ofiSce,  Boise  City,  returning  from  Glausthal,  brought  the 
following  notes :  The  charges  for  both  the  ^^Kast"  and  Raachette  far- 
naces  were,  with  due  regard  for  the  differing  gangue  of  the  ores  and  tbe 
varying  contents  of  lead  and  silver,  mixed  so  in  quantities  of  1,000  cwt, 
(dry,)  that  the  avefage  contents  were — 

Lead 5Sto00     per  cent. 

Silver 0.1  per  cent 

and  the  proportion  of  the  different  gangues  was  made  so  as  to  furnish 
an  easily  fusible  slag. 

Such  a  quantity  of  1,000  cwt.  was*  divided  into  20  "  charges  "  of  50 
cwt.  each.  To  this  '^  charge  "  are  then  added  the  following  substances 
in  the  proportions  given : 

Ore.. 100 

Boasted  matte  from  former  smelting 50 

Copper  slag  from  Lower  Hartz 80 

Slag  from  matte-smelting : 40 

Impure  slag  irom  same  process 32 
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The  last  two  items  vary  somewhat,  according  to  the  acidity  of  the 
gangue.  To  the  charge  of  the  Baschette  furnace  tbere  are  often  added 
twenty  additional  parts  of  slag  fk'bm  the  same  smelting. 

The  quantity  smelted  in  a  East  furnace  in  twenty-four  hours,  accord- 
ing to  an  average  of  a  month's  working,  is  63  cwt.  of  ore,  or  190.26  cwt. 
of  charge,  equal  to  about  9.5  tons — 100  cwt.  of  ore  requires  51  cwt.  of 
coke  in  smelting.  One  pound  of  coke  carries,  therefore,  according  to  the 
foregoing,  approximately  six  pounds  of  charge,  or  16.66  per  cent,  of  coke 
are  used.  Assuming  again  the  effect  of  one  ton  of  coke,  equal  to  that 
of  160  bushels  of  charcoal  of  15  pounds  each,  we  have — 

Charcoal  consumed  per  ton  of  charge :  27.7  bushels  ^  15  lb.=41o.5 
lb.=20.77  p.  c. 

Charcoal  consumed  per  ton  of  ore:  81.6  bushels  ^  15  lb. =1224  lb.= 
61.2  p.  c.  • 

SMELTING  WOBKS  OF  FBIEBEBa,  SAXONY. 

All  the  ores  occurring  in  the  Frieberg  mines  are  now  subjected  to  tbe 
same  metallurgical  treatment,  with  the  exception  only  of  the  ores  cod- 
taining  mdre  than  30  per  cent,  of  zinc,  and  those  containing  a  large 
amount  of  arsenic.    These  two  classes  are  specially  treated. 

The  ores  smelted  at  the  <<Muldener  Hiitte"  during  1869  (16,589,500 
kilograms  =  36,573,211  lb.=l 8,286.60  tons)  contained  on  an  average  17.6 
per  cent,  of  lead,  and  0.6  per  cent.  Cu.  The  smelting,  both  at  the  ^^  Mai* 
dener''  and  at  the  "  Halsbriickner"  works,  is  done  in  round  shaft-for- 
naces  (with  8  tuyeres  each)  of  1.726  M.  =5.66  feet  diameter,  and  a  height 
of  3.84  M.  =12.59  feet  above  the  tuyeres. 

Muldener  Hiltte.  Charges.  Ealsbruokner  HUtte, 

Roastedore 100  100 

Raw  matte 10  3.03 

Kiln-roasted  pyrites 15  — 

Slag 80— 100,  Avg,  90 50 

Entziukungsnickstande.  3.338 

Fluorspar 0.35 

Calcspar 1.583 

Heavy  spar 0.145 
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In  twenty-four  hoars  at  the  former  works  (25,000  to)  30,000  kQograms 
ore  =  (55,000  to)  70,000  kilog^ms  charge  are  smelted ;  at  the  latter 
35,000  kilograms  ore  =50,000  kilognuns  ^arge.  (11  to)  12  per  cent,  of 
ooke  (referring  to  the  charge)  are  used. 

This  shows  for 

Muldener  Hutte* 

Charge  70,000  kilograms  =154,322  pounds  English. 

Coke  consamed  12  per  cent.  =18,518  pounds,  which  is  equal  in  effect 
to  1,481.44  bushels  of  charcoal  of  15  pounds  eacb. 

Charcoal  consumed,  per  ton  of  charge:  19.2  bushels  =288  pounds 
=14.4  per  cent. 

Id  the  70,000  kilograms  charge  are  30,000  kilograms  ore  =66,138 
pounds  English. 

Therefore : 

Charcoal  consumed  per  ton  of  ore:  44.8  bushels  =672  pounds  =:33.6 
percent. 

SaUbrnekner  Hutte. 

.  Charge  50,000  kilograms  =110,230  pounds  Euglish. 

Coke  consumed,  12  per  cent.  =  13,227.6  pounds,  equal  in  effect  to 
1,058.2  bushels  charcoal,  of  15  pounds  each. 

Charcoal  consumed  per  ton  of  charge :  19.2  bushels  =  288  pounds 
=14.4  i^er  cent.  50,000  kilograms  charge  contain  35,000  kilograms 
=77,161  pounds  English,  ore.    Therefore : 

Charcoal  consumed  per  ton  of  ore  :  27.4  bushels  =:  411  pounds =20.5 
per  cent. 

The  following  table  gives  a  comprehensive  summary  of  the  amounts 
per  ton,  and  percentage  of  fuel  used,  at  the  American  and  European 
works,  brought  forward  in  the  foregoing  article. 
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Kames  of  smeltiBg^worlca. 

Bnabda  of  charcoal 
per  ton  of— 

Founds  of  charcoal 
per  ton  of-^ 

Percentage  of  char- 
coal per  ton  of— 

. 

Charge. 

Ore. 

Charge. 

Ore. 

Charge. 

Ore. 

L  Eureka  CooBolidated  Company: 

0.  FaraacoiiKos.  I,^a2id4 

h.  FamaceNo.2 

2t8 

98.6 

«l9 

32.1 

95 

31.14 

13.6 

13.5 

30.3 

90 
9T.7 

19.9 
18.9 

94 
99 
94.4 

36 
40 
SO 
15u4 

15.5 

40 

53.3 
81.6 

44.8 
97.4 

349 

399 

34a  5 

513.6 

400 

498 

944.8 

943 

454.5 

300 
415 

988 

988 

360 
4% 
366 
576 
640 
944 
977 

980 

600 

799.0 
1,994 

679 
411 

17.1 

19.9 

17.17 

95.68 

90 

94.9 

19.9 

19:16 

99.7 

15 
90.7 

14.4 
14.4 

18 
91.8 

1  Ridnnond  Conaolidated  Company . . . 

3.  Miller  Mining  and  Smelting  Company 

4.  Ratuni  Works 

ia3 

98.8 
3S 

5.  BrUt4)l  A,  Dagffoi's  work« 

6.  Belnhaw  &  Jadaon's  worka 

tOwen'a    Lake    SUTer-Mining    and 

Smeltins  CompaaT.. 

47.9 

ia8 

14 

Bwropean^Btrka. 
9.  LaPlae 

30 

9.  CUnsthiL  Lantenthal,  aad  Altenan : 
a.  Raachette  fnmaoe...... 

38L99 

6L9 

10.  FrribmK: 

a.  Moldener  Hfltte.^ 

33.6 

1        h.  HalabrUckner  filltte 

9a5 
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According  to  a  sapplement  in  Bammelsberg's  ^^  Metallorgy  of  Lead,'' 
the  Easchette  farnace  at  Glaustbal  consumes  for  100  pounds  of  ore  48 
pounds  of  coke,  and  the  £ASt  furnace  41.6  to  42.4  pounds.  Accepting 
for  the  Kast  the  first  of  the  two  figures  given,  we  would  have,  calculated 
for  charcoal : 


Bushels  of  charcoal 
per  ton  of— 

Pounds  of  chftrooal 
per  ton  of— 

Percentage  of  chu- 
coal  per  ton  o^ 

Chftrge. 

Ore. 

ChArge. 

Ore. 

Charge. 

Ore. 

TtaAcih9tt4>  ftimoo4. ^„,,^,„, 

S3 
S2 

76.8 
66.5. 

875 
330 

1,159 
9117.5 

la? 

16. 5 

ST.S 

Kaat  funiace 

«.d 

It  is  evident  that  these  figures  cannot  be  reconciled  with  those  given 
before.  Tet  both  are  on  equally  good  authority,  and  all  those  in  regard 
to  the  Baschette  furnace  are  even  taken  from  the  same  author.  I  am 
inclined  to  think  that  the  main  error  is  in  Dr.  Bammelsberg's  statement 
page  258  of  his  Metallurgie  des  Bleies :  "  In  twenty-four  hours  there  are 
smelted  7,500  kilograms  ore,  with  2,500  kilograms  coke."  This  would 
be  a  consumption  of  coke  of  only  33.3  per  cent.,  while  all  other  authors, 
who  have  written  on  the  Olausthal  works,  have  always  given  for  the 
Baschette  furnace  a  consumption  of  43  to  50  pounds  of  coke  to  100 
pounds  of  ore. 

From  the  foregoing  tables  it  appears  that  setting  the  two  Cerro  Gonlo 
cases  ^side,  (sufficient  reason  for  which  is  given  in  the  text,)  American 
works  use  more  fuel  in  smelting  their  blastfurnace  charges  than  Enropeiin 
works,  although  their  ores  are  "kindlier;"  but  that,  in  referring  tbe 
quantities  of  coal  used  to  the  ore  in  the  charge,  American  works  ap|)ear 
to  be  conducted  more  economically  in  this  respect.  Whether  true  econ- 
omy is  practiced,  must,  for  the  present,  remain  an  open  question,  which 
can  only  be  answered  after  American  works  have  begun  to  control 
their  whole  process  by  means  of  chemical  analysis.  European  works 
generally  add  large  quantities  of  slag,  and  other  indifferent  materials, 
from  previous  smeltings  to  their  charges,  in  order  to  protect  the  metal, 
and  the  slags  finally  thrown  over  the  dump  contain  usually  only  from 
0.5  to  1  per  cent,  of  lead,  and  silver  in  hardly  appreciable  amounts. 
American  lead-slags  hardly  ever  contain  less  than  5  per  cent.,  and  in 
some  exceptional  cases  up  to  20  per  cent  of  lead,  while  tbe  contents  in 
silver  correspond  with  those  of  lead.  There  are  cases  in  which  this  loss 
cannot,  with  economy,  be  avoided  at  the  present  time,  but  there  are 
more  of  those  in  which  metallurgical  skill  could,  without  increase  of 
cost,  compose  charges,  the  result  of  which  would  be  slags  as  clean  as  the 
European  ones.  There  is,  however,  one  consolation  for  the  present  un- 
necessary loss :  while  the  robbing  of  mines  leaves  them  generally  in 
such  a  shape  that  a  subsequent  generation  cannot  repair  the  losses 
occasioned  by  the  first  method  of  working,  the  robbing  of  ores  leaves 
residues  from  which,  in  the  future,  science  can  profitably  extract  the 
useful  constituents. 


CHAPTER      XII L 

ECONOMICAL  RESULTS  OF  SMELTIKQ  IN  UTAH. 

The  following  discassion  of  the  costs  and  losses  of  roetallnrgical  ope- 
rations in  Utah  was  prepared  at  my  request  by  Mr.  Ellsworth  Daggett, 
manager  of  the  Winnamack  mine  and  smelting-works,  in  Bingham 
CVuoD,  near  Salt  Lake.  In  the  last  chapter,  Mr.  Eilers  mentions  these 
works  as  among  the  best  managed  in  the  West;  and  in  my  chapter  on 
Utah,  I  have  accorded  to  them  similar  praise.  At  the  same  time,  it 
will  be  noticed  by  the  professional  reader  that  the  x)ractice  described  by 
Mr.  Daggett  is  not  incapable  of  improvement.  In  the  item  of  fuel  par- 
ticalarly,  a  considerable  saving  was  effected,  at  the  close  of  the  year,  in 
the  introduction  of  coke  from  Pennsylvania,  instead  of  charcoal.  The 
results  hereinafter  detailed  are  based  on  the  use  of  charcoal;  but  they 
are  valuable  as  the  careful  records  of  actual  experience.  I  trust  that 
similar  systematic  records,  the  keeping  of  which  I  have  strenuously 
urged  upon  western  metallurgists,  will  permit,  in  future,  comparisons 
and  deductions'  of  great  importance.  Scai-cely  any  folly  which  the  man- 
agers of  such  enterprises  can,  under  present  circumstances,  commit,  is 
greater  than  to  maintain  secrecy  concerning  their  operations,  when  the 
free  interchange  of  trustworthy  information  would  result  in  immediate 
gain  to  all  concerned. 

The  ore  smelted  in  the  Winnamuck  furnace,  during  the  year  1872, 
consisted  for  the  most  part  of  oxidized  ores  from  the  Winnamuck  mine, 
only  60  tons  of  outside  ore  (from  tiie  Spanish  mine)  having  been  smelt- 
ed. The  latter,  like  the  principal  Winnamuck  ore,  was  oxidized,  or 
so-called  carbonate  ore.  There  was  mixed  with  those  oxidized  ores  3iiO 
to  400  tons,  or  7  to  10  per  cent,  of  gklena,  some*  of  which  was  mined 
with  the  oxidized  ore,  while  a  part  was  mined  separately  from  the  lower 
portion  of  the  mine,  and  afterwards  mixed  with  the  ore,  with  a  view 
of  preventing  the  formation  of  deposits  of  metallic  iron  in  the  furnaces. 

The  average  assay  in  silver  of  all  the  ore  handled  was  51.46  ounces 
per  too,  most  of  it  existing  as  chloride  of  silver. 

The  lead  contents  were  34.98  per  cent,  all,  or  nearly  all,  in  the  form 
of  carbonate  of  l^id.  The  relative  amount  of  silver  is  not  at  all  con- 
stant, the  best  silver  ore  often  being  poorest  in  lead. 

The  predominant  gangue  was  silica,  several  determinations  of  which 
have  been  made  on  representative  samples,  yielding,  in  three  such  sam- 
ples, 26,  38,  and  58  per  cent,  silica — the  latter  test  being  ore  containing 
^ut  little  lead.  The  average  contents  in  silica  are  atK)ut  35  per  cent., 
with  6  to  7  per  cent,  sesquioxide  of  iron  and  small  quantities  of  alumina 
and  lime.  Mechanically,  the  ore  was  very  fine,  and  so  thoroughly  dis- 
integrated that  it  presented  few  distinguishing  characteristics,  render- 
iiig  sorting  or  separating  of  ore  from  waste  difficult  and  often  imprac- 
ticable. 

Experiments  on  a  small  scale  have  been  tried  with  a  view  to  separate 
the  silica  by  washing,  but  these  were  unsuccessful,  as  the  finest  slime, 
i^uiring  a  long  time  to  Settle  in  Still  water,  contained  a  large  amount 
of  silver,  and  on  a  carefhl  sizing  and  washing  of  the  sands  and  coarser 
P^its,  the  silver  contents  were  found  to  be  less  dependent  on  specific 
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gravity  than  is  necessary  for  saccessM  concentration.    The  lead  con- 
tained admitted  of  a  certain  degree  of  concentration,  but  not  the  silver. 

The  fluxes  used  were  iron-ore,  limestone,  and  slag.  The  iron-ore  used 
is  red  hematite  from  Bawlins,  in  Wyoming  Territory. 

Three  determinations  of  the  iron-ore  yielded  respectively  66.5,  67.46, 
and  68.5  per  cent,  metallic  iron.  They  v^ere  of  different  samples ;  the 
last,  of  an  average  sample  of  a  oar-load,  or  11  tons.  The  li^te  silica 
(3  per  cent.)  foand  in  one  analysis  was  probably  due  to  dirt  intermixed 
in  transit,  as  the  only  observable  gangue  is  calcspar,  which  may  oera- 
sionally  be  found.  The  average  may  be  taken  at  67  per  cent.  iroD,  2 
per  cent,  carbonate  of  lime,  and  1  per  cent.  dirt.  The  limestone  osed 
contained  about  6  per  cent,  silica,  and  traces  of  magnesia. 

The  fuel  was  almost  entirely  charcoal,  only  a  few  tons  of  coke  haviDg 
been  used  near  the  end  of  December.  Of  the  311,996  bushels  of  char- 
coal used,  85,000  to  90,000  made  from  nut-pine  or  ^^pinon,"  was  of 
good  quality,  though  not  equal  to  coal  from  hard-wood,  such  as  maple, 
hickory,  &c.  The  remainder  was  from  red  and  white  pine,  cedar,  and 
quaking  asp,  which,  however  well  burned,  cannot  make  a  good  or  even 
fair  fuel,  especially,  when  compared  with  the  Gonnellsville  coke,  lately 
introduced.  It  must  be  understood  that  tbis  statement  is  made  solely 
with  reference  to  the  comx)arative  meltiug  powers  of  the  two  kinds  of 
fuel,  and  does  not  take  into  consideration  the  possible  increased  loss  in 
lead  and  precious  metals,  due  to  a  much  higher  temperature,  when  coke 
<s  employed.  The  exact  value  of  this  latter  element  cannot  yet  be  de- 
termined. With  regard  to  the  melting  power,  our  work  this  year  proves 
that  one  ton  of  Gonnellsville  coke,  weighed  into  the  furnace,  is  rather 
more  effective  than  two  tons  of  the  charcoal  of  the  country ;  the  cost  of 
the  two  materials  at  Bingham  being  about  the  same,  ton  for  ton. 

In  addition  to  the  fact  that  the  soft  charcoal  lacks  in  heating  power 
under  the  most  favorable  circumstances,  there  is  connected  with  its  u^ 
much  waste,  especially  when,  as  in  Bingham  Canon,  it  must  be  trans- 
ported by  rail  and  team  for  a  long  distance,  and  (as  is  often  the  case) 
paid  for  at  some  distant  point. 

The  amount  of  material  smelted  during  the  year  1872  was  as  follows: 


MateriaL 


Ore 

Iron-ore  ... 
Limestone. 
Slag 


3, 954, 913 

1,391,681 

1, 542, 021 

639,339 


Percent 
of  on. 


100 
%.19 

38.99 
1&16 


The  slag  obtained  contained  from  35  per  cent,  to  48.7  per  cent,  silica. 
The  average  of  four  analyses  showed  42  per  cent. ;  but  as  the  analyses 
were  mostly  of  unusually  stifT  slag,  their  average  is  too  high. 

The  only  complete  analysis  of  slag  at  hand  is  of  a  sample  produced 
from  a  smelting  mixture  containing  rather  more  limestone  and  less  iron- 
ore  than  usual.  The  analysis  made  at  the  Sheffield  Scientific  School  of 
Yale  College,  under  the  direction  of  Professor  G.  I.  Brush,  is  as  follows: 

Silica 37.93 

Sulphide  of  lead 3.75 

Sulphide  of  iron * 44 

Alumina 2.00 
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Protoxide  of  iron 30.76 

Lime 23.62 

Magnesia 57 

99.07 

Although  the  data  are  not  yet  as  complete  as  eoald  be  desired^  we 
may  approximately  valcalate  the  average  slag  analysis.  The  ore  con- 
taioed  by  lire-assay  about  35  per  cent,  of  lead.  Allowing  the  loss  in 
the  iireassay  to  be  2  units,  we  have  as  actual  lead  contents  37  per  cent., 
equivalent  to — 

Carbonate  of  lead 47. 7 

Silica* 35 

Sesqaioxide  of  iron* •  - . .      6. 9 

Other  bases  not  determined : 
Alumina,  lime,  &c,  and  sulphur. ^ 10^4 

100 

Hence,  we  have  a  slag-constituting  element  in  ore  and  fluxes,  (except 
the  slag  charged,  which,,  being  neutral,  may  be  omitted) — 


In  100  parts  of  ore 

In  35  parts  of  iron-ore  .. 
lu  39  parte  of  limeetoDe 


Silica. 


35 


2.3 


Protoxide 
of  iron. 


6.2 
30.2 


37.3 


36.4 


Lime. 


20.5 


20.5 


Other 
Bub^nce. 


10.4 


10.4 


Parts  in  100: 

Silica 36.6 

Protoxide  of  iron 34. 8 

Lime 19.6 

Other  bases : 

Alamina,  oxide  of  lead  and  magnesia,  with  sulphides  of  lead  and 
zinc lOi  0 


100.0 


As  will  appear  below,  one  of  the  difficulties  encountered  in  smelting 
ha{5  been  the  rapid  bnming  out  of  the  fire-material,  and  the  question 
has  been  frequently  asked.  Why  not  use  less  flux  to  produce  a  more 
highly  silicated  slag  and  save  the  fire-iAaterial  of  the  furnace f  The  an- 
swer to  this  is,  that,  with  the  poor  fuel  in  use,  a  reduction  of  the  quan- 
tity of  the  basic  fluxes  used  caused  the  smelting  to  proceed  too  slowly,  so 
that  the  increased  cost  of  labor  and  general  expenses  per  ton  of  ore  more 
than  counterbalanced  the  saving  in  flux  and  fire-material.  Indeed,  our 
experience  indicates  that,  with  the  soft  charcoal  as  fuel,  when  produc- 
ing slag  containing  over  36  per  cent,  in  silica,  the  consumption  of  the 

*  Determined  by  analysis  of  general  samples.  • 
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fire-material  is  not  materially  decreased  by  increasing  the  silica-couteDts 
of  the  slag.  This  may  be  explained  as  follows :  The  capacity  of  a  slag 
to  dissolve  fire-material  (chiefly  silica)  depends  directly  on  the  tempera- 
ture and  inversely  on  the  amount  of  silica  already  contained  in  the  slag. 
Now,  in  general,  any  increase  in  the  silica-contents  of  a  slag  of  this  de- 
scription necessitates  an  increase  of  temperature,  and  so  far  as  cau  be 
determined  in  the  crude  operations  of  a  blast-furnace,  the  new  condi- 
tions counterbalance  one  another. 

By  slags  much  more  basic  than  the  above  the  fire  material  is  more 
rapidly  destroyed. 

The  furnaces  of  the  Winnamuck  Company  are  two  in  number,  and 
in  dimensions  (except  height)  follow  the  plan  of  the  first  Piltz  furnace 
erected  at  the  Eureka  Consolidated  Works,  in  Nevada,  by  C.  von  Lie- 
benauy  in  the  year  1870.  There  are,  however,  some  essential  points  of 
difference  in  the  construction. 

The  lower  part  of  the  furnace  is  built  of  stone,  which,  when  properly 
seasoned,  is  as  lasting  as  fire-brick.  About  four  feet  above  the  tuyeres 
commences  the  shaft  of  common  brick,  cased  in  sheet-iron  and  lined 
for  three  feet  up  with  fire-brick,  and  supported  by  means  of  a  flange 
upon  four  hollow  iron  pillars,  rendering  it  independent  of  the  lower 
part.  *  Under  the  hearth  is  a  layer  of  clay  6  inches  in  thickness,  tamped 
upon  the  foundation.  This  latter,  with  the  six  iron  plates  surrounding 
the  outside  of  the  hearth,  should  render  it  impossible  for  lead  to  escaite 
^into  the  foundation. 

The  bottom  is  made  of  a  mixture  of  ground  clay,  raw,  and  sand,  or 
ground  fire-brick,  just  sufficiently  damp  to  pack  well,  and  is  renewed 
or  repaired  at  the  end  of  every  run. 

The  "siphon  tap,"  used  in  the  Winnamuck  furnace,  is  constrneted as 
follows:  There  is  left  in  the  center  of  each  side  plate,  at  the  height  of 
the  hearth-bottom,  a  round  hole,  12  inches  in  diameter.  Ou  whichever 
side  it  is  desired  to  have  the  tap,  a  piece  of  J^-inch  sheet-iron  the  height 
of  the  plates  (3  feet)  and  about  5  feet  in  length  is  bent  and  firmly 
fastened  to  the  plates  at  the  corners.  The  space  thus  inclosed  and  the 
channel  connecting  it,  through  the  hole  in  the  side  plates,  with  the 
inside  of  the  furnace,  are  now  tamped  full  of  a  mixture  of  sand  and 
clay,  during  which  process  a  round  piece  of  wood  2^  or  3  inches  ia 
diameter  and  3^  feet  long,  having  through  its  center  a  finch  auger- 
hole,  is  inclosed  in  the  channel.  The  lead-well  itself  is  cut  out  to  the 
size  and  shape  of  a  Hessian  crucible,  rather  less  than  a  foot  in  diameter 
and  about  1^  feet  deep. 

•  To  provide  for  any  impediment  in  the  passage  at  any  time  during  a 
run,  a  small  hole  is  made  in  the  sheet-iron  casing,  in  the  line  of  the 
horizontal  passage  from  the  lead-well  into  the  hearth,  through  which  a 
bar  may  be  driven  to  the  inside  of  the  furnace,  and  which  afterwards 
may  be  stopped  with  a  plug  of  clay,  thus  forcing  the  lead  up  into  the 
well.  This  siphon  tap  is  a  great  improvement  on  the  old  method, 
and  Messrs.  Arents  and  Keyes,  of  Eureka,  deserve  and  have  the  thanks 
of  all  smelters  for  its  introduction. 

IHmeneions  of  furnace. 

IVeet      Incbet. 

Height  of  platefrom  fonndation » 3 

Height  of  colamna  from  foQudation 8 

Height  of  feed-hole  from  fonmlation 17  9 

Height  of  tnyeres  from  foundation .^t 3  8 

Diameter  of  farnace  at  tuyeres 3  6 

Diameter  of  furnace  at  feed-hole •••' 5  3 
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Feet   Inohefl. 

Diameter  or famace  at  top  of  chimney 3  6 

Height  of  toyere  nozzles  above  slag  flow lOtoll 

Heigbl  of  tuyere  above  top  of  plates 7  to  8 

Beight  of  water-tymp-iron  above  slag  flow 7to  8 

Diameter  of  colomns  at  base 8 

Diameter  of  colamns  at  top. 6 

Tbickoess , | 

Diameter  of  noxzle S| 

Height  of  tnyere  above  bottom 97 

Naoiher  of  tiiyeree,  6  or  7. 

That  portion  of  the  furnace  above  the  flange  to  the  feeding-floor  is 
cnsed  in  ^-inch  sheet-iron,  and  above  this,  for  a  height  of  b  feet,  in 
thioniT  sheet  iron. 

Operation, — In  starting  the  famace  (which  has  been  thoronghly  dried 
by  a  slow  fire  and  strongly  heated  for  several  hours  with  coal)  the  outer 
lead-well  is  first  filled  with  coal,  ignited  on  top,  and  a  blast  from  one  of 
thetoyere-pipes  is  forced  downward  through  the  coal,  driving  the  flame 
and  heat  through  the  connection  into  the  bottom  of  the  furnace.  This 
rapidly  barns  away  the  wooden  plug  inserted  in  building  or  repairing, 
and  heats  to  redness  the  sides  of  the  channel.  This  having  been 
effected,  the  furnace  is  filled  to  the  height  of  5  or  6  feet  with  coal,  and 
when  this  is  thoroughly  ignited,  from  20  to30  bars  (2,400  to  3,600  pounds) 
of  ballion  are  introduced  through  the  charging-door.  This  metal,  melt- 
ing and  descending  through  the  ignited  coal,  is  received  ou  the  hot  bot- 
tom of  the  furnace,  and,  filling  the  channel,  rises  in  the  outer  well, 
where  it  is  carefully  covered  with  coal-dust.  A  light  blast  is  uowjtarc- 
ed,  and  regular  charges  of  6  bushels  of  coal,  and,  at  first,  small  but 
constantly  increasing  quantities  of  ore  and  flux  are  introduced  until  the 
fnrnace  is  full,  when  the  blast  is  increased.  The  full  charge  is  usually 
not  attained  for  at  least  twenty-four  hours.  Slag,  from  the  starting,  is 
*  generally  saved  for  reworking,  as  the  greater  proportion  of  fluxes  used 
in  the  beginning  of  a  run  renders  the  slag  more  basic  than  usual.  The 
average  length  of  run  during  the  year  was  sixteen  days^  the  longest 
.  made,  with- fire-brick  or  stone,  26  days. 

In  charging  the  furnace  the  coal  (6  bushels)  is  first  measured  in  and 
spread  upon  the  preceding  charge ;  then  the  proper  amount  of  ore, 
which  has  been  equalized  by  spreading  in  heaps  of  100  to  300  tons,  is 
weighed ;  the  corresponding  amounta  of  the  various  fiuxes  are  added 
hy  weight ;  and  the  whole  mixture  thus  formed  is  spread  over  the  coal. 

The  charge  of  fael  is  maintained  at  6  bushels,  and  the  weiglrt  of  the 
smeltingmixtnre  is  varied  as  may  be  rendered  necessary  by  the  altera- 
tion in  sloi>e  of  the  furnace,  or  by  change  in  the  ore. 

The  f>rodacts  are  silver-lead,  slag,  and  a  small  quantity  of  iron  matte, 
GonUiiiiing  little  sulphur,  with  occasionally  metallic  iron  in  small 
amount.  As  the  limited  quantity  of  matte  produced  contained  only 
14  ounces  in  silver  per  ton,  nothing  has  been  done  with  it* 

Co9t, — The  cost  of  smelting  Wiunaniuck  ore  for  the  year  1872  was 
high,  mainly  on  account  of  the  large  amount  of  flux  used,  and  the  poor 
qnality  and  the  high  price  of  fuel.  Below  is  given  the  cost  of  coal,  fluxes, 
labor,  &c.  As  a  part  of  the  cost  of  coal,  is  included  all  waste  occurring 
alter  the  coal  was  delivered  at  the  works;  but  not  the  "shortage'^  or 
other  losses  on  coal  occurring  in  transit  to  the  works. 

'Some  of  the  matte  pnxlnced  Intely  (in  Febmary  and  Maroh,  1873)  has  contained 
upwards  of  40  oances  (in  one  instance  90  ounces)  silver  per  ton,  and  is,  of  ooorse, 
bsved  for  snbaeqaent  treatineut  by  roasting  and  reworking  with  the  ore. 
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Cost  of  handling  3,954.91  tans. 

TotaL 

Chaieoal 1^,718  76 

Iron  ore , $34,792  00 

LiiuestoDe 7,710  10 

42,502  10 

Labor ^ 24,269  91 

Other  amelting  expenses,  wood,  brick,  &c 10, 911  26 

Total  smelting  cost 174, 402  03 

Mining  cost 23,430  17 

General  expense 15,1;^  85 

Sampling,  assaying,  and  bnllion  charge 4,582  II 

Total  cost 217,548  16 


ton  cm 

924  45 

8&0 
194 

6  13 
2  75 

44  09 

5  92 
3  8i 

116 

55  00 

!ro  find  what  portion  of  tbe  smelting-cost  is  dae  to  the  flux  used,  or, 
in  other  words,  the  difference  between  actual  cost  and  the  cost  (at  the 
Winnamuck  works)  of  smelting  an  ore  or  a  mixture  of  ores  that  would 
flux  itself,  we  must  deduct  from  the  total  cost  the  cost  of  tbe  fluxes, 
thus: 

Total  cost  of  smelting $174,409  03 

Lees  cost  of  fluxes 42,50-2  10 

Cost  of  smelting  total  material,  ore,  iron,  and  limestone 131, 899  9S 

Cost  per  ton  of  material  (without  slag) 19  14 

That  is,  an  ore  having  the  c<)mposition  of  our  total  material  would 
have  been  handled  for  $19.14  per  ton,  probably  a  little  less,  as  no  deduc- 
tion is  made  for  cost  in  handling  the  flux  after  it  arrives  at  the  works, 
which  is  somewhat  greater  than  for  the  same  amount  of  ore. 

The  other  costs  given  above  on  the  ore  handled  were :  mining,  which 
include  all  prospecting,  dead  work,  &c. ;  general  expenses,  or  such  as 
belong  equally  to  both  mining  and  smelting,  (superintendence,  office 
expenses,  salaries,  &c.,)  and  freight  on  the  bullion,  to  railroads,  samp- 
ling,  assaying,  &c. 

While  the  above  figures  represent  the  actual  outlay  in  money  requir^ 
to  produce  the  given  result,  yet  they  do  not  satisfactorily  show  the  true 
cost.  The  losses  in  lead  and  silver  should  be  represented,  since  they 
form  as  truly  a.  detail  of  the  calculation  as  does  the  fuel  in  smeltiog, 
and  one  greater  in  value  than  the  mining  of  the  ore ;  moreover,  as  tbe 
metal  lost  is  value  consumed  in  the  process,  there  is  no  reason  why  this 
value  should  not  be  classed  as  so  many  dollars  and  cents  per  ton  of  ore, 
as  are  the  charcoal,  the  iron-ore,  and  the  mining  costs.  Although  it  is 
the  custom,  in  speaking  of  the  cost  of  working  ore,  to  name  only  tbe 
actual  outlay,  yet  to  one  who  knows  that  in  such  working  there  is 
involved  a  notable  and  variable  sacrifice  of  the  oiiginal  value  of  the  ore, 
and  that,  as  in  lead  and  silver  smelting  in  Utah,  alter  the  smelting  there 
is  a  still  larger  sacrifice  of  value  in  freights,  separating  and  refining 
the  silver  and  lead,  the  bare  statement  of  so-called  cost  is  far  from  sat- 
isfactory. 

It  seems  necessary,  especially  in  making  comparisons  of  the  relative 
values  of  difi'erent  methods  of  treatment,  to  have  some  concise,  definite 
expression  which  will  show  at  a  glance  which  of  two  or  more  methods 
is  best;  in  other  words,  which  will  net  to  the  ore-owner  the  most  money. 
Such  an  expression  can  be  found  only  by  including  the  total  v^ue  in 
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the  ore  at  the  oatset,  and  accepting  as  cost  the  di£Ference  between  this 
total  valae  and  the  net  relnrn. 

If  we  suppose  the  average  valne  of  the  lead  to  have  been,  dnring  the 
year,  7  cents  currency  per  ponnd,  and  that  of  the  silver,  $1.2929  coin 
per  ounce  equivalent,  with  gold  at  113  (the  average  of  the  last  nine 
months  of  1872)  to  $1.46  currency,  we  have — 

Yalae  of  3.82  units  of  loss  Id  lead $5  36 

3  ounces  silver ...« • 4  38 

Total  loss  per  ton  of  ore  in  smelting.., ....• 9  74 

There  is  also  a  loss  in  the  treatment  of  the  bnllion,  a  portion  of  which 
is  eventually  recovered  by  the  separating  and  refining  works.  As  the 
details  of  coist  and  losses  in  the  treatment  of  bullion  are  known  to  the 
separators  and  refiners  only,  it  will  be  sufficient  here  to  regard  the 
s^ggregate  of  costs  and  losses,  which  may  be  fonnd  thus : 

Weig:bt  in  tons  of  bnllion  produced 1,232,741 

Weight  in  tons  of  the  191,661. 4  onnces  silver  contained G,  572 

TotaJ  amcmnt  of  lead 1,226,169 

1,226, 169  tons  lead  at  $1.40  per  ton 171,664  66 

m,66K4oance6saYer,  at  $1.46  currency 279,825  64 

Gross  value  of  bnUion  at  railroad 451,490  30 

Netvalueof  bullion  at  railroad a53,551  28 

Difference,  being  freight,  costs,  losses,  and  profits  of  separating- works. ...      97, 939  04 

BoUion  expenses,  .per  ton  bnllion 79  44 

Ballion  expenses,  per  ton  ore 25  00 

General  oondemed  gtatemmt  qf  eaepettseaper  ton  of  ore. 

Mining  expenses $5  92 

General  expenses -•. 3  82 

$9  74 

CoetsofsmeltingtobasebnUion 44  09 

Loeees  in  smelting .« 9  74 

53  83 

BnUion  expenses,  freight  and  separation 25  00 

Ssffiplingand  assaying 1  16 

26  16 

Total  cost  per  ton 89  73 

It  may  be  interesting  here  to  compare  with  these  fignres  the  total  costs 
and  losses  involved  in  other  methods  of  disposing  of  ores,  as  for  instance, 
by  selling  them  in  Utah,  or  shipping  them  to  England,  in  this  com  par- 
isoD  it  most  be  remembered  that  by  ^^  costs  and  losses  "  is  meant  the 
difference  between  the  money  received  and  the  gross  valae  of  the  ore  cal- 
culated on  its  assay,  assuming  lead  at  7  cents  currency  i>er  ponnd,  and 
silver  at  1.46  currency  per  ounce ;  also  that  all  expenses  on  the  ore  pre- 
vioQs  to  actual  shipment  or  smelting,  such  as  mining,  transportation  and 
(in  the  case  of  shipment)  sacking,  handling,  sampling,  and  assaying,  the 
last  four  items,  amounting  to  about  (7.75  per  ton,  are  omitted.  The 
remaining  expense,  therefore,  consists  of  the  costs  and  losses  in  smelt- 
ing and  on  the  bullion  produced,  amounting  with  the  Winnamuck  orC;  as 
above  shown,  to  $80  per  ton. 
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Three  lots  Emma  ore  were  shipped  to  England  in  ISTl,  amoontlng  to 
1,225  tons,  and  assaying : 

Lead,  41i  per  cent.,  worth  per  ton • $57  83 

Silver,  11*2.09  ounces,  worth  per  ton 163  81 

Gross  assay  valne  per  ton  at  railroad,  cnrrenoy 2Sl  64 

Net  value  or  amoant  received  per  ton,  currency...... 109  55 

Costs  and  losses  per  ton ^ 112  09 

Twenty-seven  lots  Emma  ore  were  sold  at  open  sale  in  Salt  Lake  City, 
August  10  to  October  17, 1872,  about  2,800  tons,*  assaying : 

Lead,  45.14  per  cent.,  worth  per  ton tS3  19 

Silver,  69.73^ounces,  worth  per  ton 101  80 

Gross  assay  value  per  ton  at  railroad 164  99 

Net  value  or  amount  received ^ 71  10 

Costs  and  losses ' 93  d9 

.  Some  items  affecting  these  figures  are  omitted  here,  such  as  sampling, 
handling,  &c. — necessary  in  shipping,  but  not  in  smelting  ore,  at  or  near 
the  mine.  Moreover,  the  small  amount  of  gold  in  the  Winnamuck  ore  has 
not  been  charged  to  the  ore.  It  would  increase  the  Winnamuck  cosU 
about  $2.50  per  ton  of  ore. 

A  comparison  of  costs  and  losses  in  milling  ores  containing  little  lead 
in  Southern  Nevada  and  smelting-ores  in  Utah,  though  not  strictly  con- 
clusive, (the  conditions  being  different,)  indicates  that  the  advantige 
usually  ascribed  to  milling  is  over-estimated. 

In  a  report  on  the  Meadow  Valley  mine,  of  Pioche  Gity^  made  during 
the  latter  part  of  1871,  by  Aug.  J.  Bowie,  jr.,  M.  B.,  it  appears  (page 
20)  that  the  average  production  for  1870-'71  was  $105.34  per  too, 
being  73.4  pf'x  cent,  of  tiie  total  value,  (silver) — 

Total  silver  value  per  ton,  therefore,  (coin) |143  51 

Value  of  production,  (coin) 105  34 

Loss  in  silver,  (coin) 38  17 

The  same  report,  (same  page,)  gives  the  total  cost — mining,  milling,  taxes, 
etc 44  11 

Costs  and  loss  in  silver,  (coin) 82  t2d 

Eeducing  this  to  currency  at  113,  we  have  total  costa  and  losses  in 
silver  $92.97.  To  this  must  be  added  $1.40  for  each  unit  of  lead  i^own 
by  assay  to  be  in  the  ore.  Assuming  the  average  lead  contents  of  the 
Meadow  Valley  ores  to  have  been  at  that  time  10  per  cent.,  we  would 
have  total  costs  and  losses  $106.97. 

If,  now,  in  order  to  institute  a  comparison,  we  take  from  the  above 
sum  the  increase  of  cost  due  to  the  position  of  the  Meadow  Valley  mioe, 
involving  higher  costs  of  labor  and  supplies,  which  we  may  assume  as 
not  exceeding  $15  in  currency,  we  have  costs  and  losses  in  mining  and 
milling  Meadow  Valley  ores  in  Utah  about  $92. 

The  costs  and  losses  in  mining  and  smelting  the  same  ore  with  lead- 
ores  in  Utah  should  not  exceed  this ;  and,  with  the  late  improvements, 
such  as  the  use  of  coke,  &c.,  should  be  materially  less.  In  general,  the 
question  as  to  the  most  economical  treatment  of  an  ore  will  be  deter* 

*  This  ore,  owing  to  its  amoant  and  the  regularity  of  the  supply,  was  sold  to  the  best 
advantage  aud  commanded  a  price  rather  higher  than  other  ore  sold  in  oj^n  market 
at  the  same  time. 
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mined  odIj  by  a  careful  consideration  of  all  the  conditions,  such  as  the 
nature  of  the  gangue,1;he  lead  contents,  and  the  respective  losses  of 
the  different  processes,  with  the  cost  of  the  same — the  latter  considera- 
tion being  only  one  of  many — and  it  may  happen  that  a  wasteful  pro- 
cess is  the  best,  or  that  a  costly  process  is  the  cheapest,  that  being  really 
the  proper  treatment  which,  however  wasteful,  costly,  or  even  unscien- 
tific, enables  the  owner  to  make  the  most  money  out  of  his  ore.* 

*I  am  inclined  to  lay  some  weight  on  a  distinction  which  Mr.  Daggett  here  over- 
looks. Not  only  on  general  grounds  of  political  economy,  hat  also  directly  to  tho 
miDcr  and  smelter,  casts  are  better  than  losses.  The  treatment  which  consumes  in 
freights,  for  instance,  a  certain  proportion  of  the  valne  of  the  ore,  is  better  than  the 
treatment  which  leaves  the  same  amount  in  tailings  or  sla^s  too  poor  to  he  handled 
again.  One  expenditure  assists  trade  and  develops  the  social  conditions  which  will 
cheapen  all  expenses ;  the  other  is  a  sheer  wa«te  of  value.  Even  from  a  selfish  stand- 
point, that  mine-owner  is  not  always  the  wisest  who  seeks  the  greatest  immediate  profit. 
Witness  the  robbery  and  speedy  apparent  exhaustion  of  many  good  American  mines, 
by  a  system  of  robbing  the  rich  ores. — B.  W.  R. 

24  H 


CHAPTER  XIV. 

THE  OALOEIFIO  VALUE  OF  WESTERN  LIGNITES. 

The  important  question  of  the  metallurgical  value  of  the  coals  of  tbe 
Bocky  Mountains  and  the  Pacific  Coast  is  to  be  settled,  of  course,  by 
practical  experiment.  Meanwhile,  as  I  have  had  occasion  to  point  oat\ 
the  proximate  analysis  of  these  coals  throws  little  light  upon  it,  and  is, 
indeed,  likely  to  mislead  the  metallurgist,  if  he  compares  it  with  tbe 
results  of  similar  analysis  upon  bituminous  and  semi-bituminous  coak 
With  the  view  of  showing  how  large  a  proportion  of  the  material  usaally 
classed  as  '^volatile  matters"  consists  of  combined  water,  or  oxygea 
and  hydrogen  presumably  in  chemical  combination,  I  have  collected  a 
number  of  ultimate  analyses  from  various  sources,  in  the  folIowJDg 
tables.    The  numbered  analyses  in  the  first  table  are  as  follows : 

No.  1.  Monte  Diablo  coal,  analyst,  H.  S.  Munro,  Columbia  School  of 
Mines. 

No.  2.  Weber  Canon,  Utah,  analyst,  H.  S.  Munro,  Columbia  School 
of  Mines. 

No.  3.  Echo  Caiion,  Utah,  analyst,  H.  S.  Munro,  Columbia  School  of 
Mines. 

No.  4.  Carbon  Station,  Wyoming,  analyst,  H.  S.  Munro,  Columbia 
School  of  Mines. 

No.  5.  Carbon  Station,  Wyoming,  analyst,  H.  S.  Munro,  Columbia 
School  of  Mines. 

No.  6.  Coos  Bay,  Oregon,  analyst,  H.  S.  Munro,  Columbia  School  of 
Mines. 

No.  7.  Alaska,  analyst,  H.  S.  Munro,  Columbia  School  of  Mines. 

No.  8.  Alaska,  analyst.  H.  S.  Munro,  Columbia  School  of  Mines. 

No.  9.  Caiion  City,  Colorado,  analyst.  Dr.  T.  M.  Drown,  Philadelphia. 

No.  10.  Baker  County,  Oregon,  analyst.  Dr.  T.  M.  Drown,  Philadel- 
phia. 

No.  11.  Block  coal,  Sand  Creek,  Indiana,  analyst,  Professor  E.T.Coi. 
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This  table  affords  some  suggestive  comparisons,  to  facilitate  ^hich  a 
remark  or  two  explanatory  of  its  construction  will  be  useful.  In  the  ul- 
timate analysis  of  coals  the  proportions  are  frequently  calculated  (as,  for 
instance,  in  the  report  for  1872  of  Professor  Cox,  State  geologist  of  In* 
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diana)  npon  tbe  dry  coal ;  that  is  to  say,  excludiog  the  percentage  of 
the  moisture.    Thus  the  analysis  (No.  11  above)  of  the  Sand  Creek  block 
coal  is  given  in  thatreport,  (p.  18,)as  follows:  Carbon,  76.38;  ash, 4.71; 
bjdrogen,  4.71;   oxygen,  12.32;  nitrogen,  1.88 — the  previously-given 
proximate  analysis  having  shown  4.50  per  cent,  of  moisture.    To  secure 
nniformity  in  the  Uible  I  have  reduced  tbese  results  tQ  the  basis  of  a  full 
analysis,  including  the  moisture.    The  justice  of  including  the  moisture 
of  tbe  coal  in  calculations  of  its  calorific  power  would  be  unquestion- 
able if  the  moisture  were  a  constant  element.    This  it  is  not;  it  varies 
in  amount,  according  to  the  local  conditions  affectingthe  samples  taken. 
But,  on  the  other  hand,  some  moisture  is  always  present,  and  an  amount 
not  exceeding  5  or  6  per  cent,  is  scarcely  too  great  to  be  included  in  an 
estimate  of  average  quality.    Professor  Frazei'^s  proximate  analyses  of 
New  Mexico  coals  give  an  average  of  3  per  cent. ;  of  the  Boulder  County 
coal  of  Colorado,  16  i)er  cent. ;  of  the  Evanstoncoal,  5.83  per  cent.;  and 
the  average  of  93  analyses  of  Indiana  coals,  made  by  Professor  Cox, 
gives  5.87  per  cent,  of  moisture.    Now,  this  moisture  is  a  greater  detri- 
ment to  the  heating-power  of  the  coal  than  an  equal  amount  of  ash,  since 
tbe  water  requires  to  be  evaporated,  while  the  ash  does  not.    I  have, 
tberefore,  included  in  the  above  table  the  percentages  of  moisture  as  a 
basis  for  caloric  calculations,  though  in  several  instances  (notably  Nos. 
4, 6,  7,  and  10)  the  amount  of  moisture  is  perhaps  abnormally  great, 
and  the  calorific  power  resulting  from  the  calculation  may  be  less  than 
the  average  of  the  coal  would  give.    There  are,  it  will  be  noticed,  three 
columns  of  calorific  powers.     In  each  of  these  the  amounts  are  ex- 
pressed in  centigrade  he^it  units,  and  therefore  indicate  directly  tbe 
pounds  of  water  which  could  theoretically  be  raised  from  zero  to  the 
boiling-point  by  the  combustion  of  100  pounds  of  fuel.    The  first  col- 
umn is  obtained  in  the  following  manner:  The  amount  of  combined 
water  is  found  by  adding  to  the  oxygen  one-eighth  its  weight  of  hydro- 
gen; the  remaining  hydrogen  is  multiplied  by  34.462,  the  number  of 
heat  nnits  evolved  in  the  combustion  of  hydrogen  ;  and  the  amount  of 
carbon  is  in  like  manner  multiplied  by  8,080,  the  caloric  modulus  for  car- 
bon.   The  sum  of  these  two  products  is  the  number  of  heat-units  gen- 
erated by  the  complete  combustion  of  one  unit  of  the  fuel  contaiuiug  the 
given  pro])ortions  of  carbon  and  available  hydrogen.    The  heat-units 
due  to  the  combustion  of  the  sulphur  are  disregarded,  in  view  of  the 
^mall  amount  of  sulphur,  its  low  calorific  capacity,  (about  2,240  units,) 
and  the  circumstance  that  it  exists  partly  in  the  form  of  pyrites,  the 
decomposition  of  which  still  further  diminishes  the  amount  of  heat  from 
this  source,  and  partly  as  sulphuric  acid,  causing  a  net  loss. 

Tl\.e  second  column  of  calorific  powers  is  obtained  by  a  similar  calca- 
lation  on  the  supposition  that  the  moisture  is  absent.  The  third  column 
gives  tbe  closest  approximation  to  the  available  heat,  and  is  obtained 
by  deducting  from  the  figures  in  the  first  the  amount  of  heat-units  re- 
quired to  vaporize  the  moisture  and  combined  water.  This  is  537  nnits 
of  heat  for  each  unit  of  water. 

The  last  column  gives,  in  centigrade  degrees,  the  maximum  theoret- 
ical temperature  to  be  obtained  by  the  perfect  combustion  of  the  fuel.  It 
iscalcQlated  in  the  following  manner:  The  quantity  of  carbonic  acid, 
^Ipburons  acid,  water  and  nitrogen  resulting  from  the  combustion  of  one 
Qiiitof  the  fuel  in  atmospheric  air  is  determined,  and  the  quantity  of 
each  of  these  substances  is  multiplied-  by  its  specific  heat.  The  sum  of 
these  products,  which  we  may  call  the  temperature  unit,  is  the  number 
of  heat-units  required  to  raise  the  mixture  one  degree  in  temperature. 
Dividing  the  number  of  hea^units  given  in  column  III  by  this  temper' 
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atQre  unit^  we  obtain  as  a  quotient  the  namber  of  degrees  centigrade 
through  which  the  temperature  of  the  fuel  will  be  raised,  or,  in  other 
words,  the  average  temperature  of  the  products  of  combustion,  on  the 
supposition  that  the  initial  temperature  is  zero ;  that  the  combustion  of 
carbon  and  hydrogen  is  complete ;  that  no  superfluous  air  is  admitted, 
and  that  there  is  no  loss  by  radiation  and  conduction  during  the  pro- 
cess. The  calculation  may  be  illustrated  by  displaying  a  single  exam- 
ple in  detail. 

We  have  in  analysis  No.  1  of  the  table  the  following  constitution  of 
theiuel :  Carbon,  ^9.72  ;  hydrogen,  5.08;  nitrogen,  1.01;  oxygen,  15.69; 
sulphur,  3.92 ;  moisture,  8.94;  ash,  5.04.  To  lind  the  combined  water 
we  add  to  the  amount  of  oxygen  the  proi>ortional  amount  of  hydrogen, 
or  one-eighth,  since  water  consists  of  one  part  hydrogen  and  eight  part« 
oxygen.  This  gives  us  17.65  combined  water,  leaving  3.12  of  hydrogen 
available  for  the  generation  of  heatw  But  the  moisture  and  combined 
water  must  be  evaporated  by  the  combustion  of  the  rest  of  the  fuel; 
and  the  heat  absorbed  in  this  evaporation  is  537  heat-nnits.  Hence,  to 
evaporate  26.59  hundredths  of  water  will  require  (temperature  apart) 
142.78  heat-units,  which  must  be  subtracted  from  the  calorific  power  in 
column  I,  leaving  5,757.22  as  per  column  III,  the  available  amount  of 
heat. 

We  now  proceed  to  determine  the  temperature  of  the  products  of 
combustion.  A  simple  calculation,  based  upon  the  chemical  equivaleutfi, 
shows  that  these  products  will  be  as  follows : 

59.72  carbon  will  unite  with  159.28  oxygen,  forming 219.00  CDs 

3.92  sulphur  will  unite  with  3.92  oxygen,  forming 7.84  SOj 

3.12  hydrogen  will  unite  with  24.96  oxygen,  forming 28.08  HO 

26.59  combined  water  and  moisture 26.59  HO 

Total  oxygen  required  from  the  air 188.16 

Amount  of  nitrogen  corresponding  to  this  amount  of  oxygen 

in  the  air 629.86 

Amount  of  nitrogen  already  in  the  fuel 1.01 

Total  nitrogen  in  the  products  of  combustion 630.87  X 

The  specific  heat  of  carbonic  acid,  that  is,  the  number  of  heat-units 
required  to  raise  a  unit  of  this  gas  one  degree  of  temperature,  is  0.216; 
the  specific  heat  of  sulphurous  acid  is  0.155 ;  that  of  steam  is  0.475 : 
and  that  of  nitrogen  is  0.244.  Applying  these  numbers  we  have  for  the 
heat  rendered  latent  by  each  substance  in  one  hundred  units  of  the  above 
mixture  of  gases — 

CO2  219.00  X  0.216  =    47.304 

SO»      7.84  X  0.155  =      1.215 

HO    54.67  X  0.475  =    25.968 

N  630.87  X  0.244  =  153.932 


228.419 


Thatds  to  say,  it  will  require  228.419  units  of  heat  to  elevate  the  total 
products  of  combustion  of  100  units  of  fuel  one  degree  centigrade ;  or, 
2.28419  is  the  specific  heat  of  the  products  of  combustion  of  one  unit  of 
the  fuel.  Dividing  5,757.22,  the  number  of  available  heat-units  from  tbe 
combustion  of  one  unit,  by  2.28419,  the  heat  absorbed  tor  each  degree 
of  temperature,  we  have  2.520,  which  is  the  temperature  in  degrees  cen- 
tigrade of  the  products.  It  need  scarcely  be  said  that  the  unit  of  weight 
employed  is  immaterial  to  this  calculation.    The  temperature  is  tbe 
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Bame  whateTer  the  qunutity  of  fuel,  provided  the  c 
placf  38  above  supposed,  aod  the  gases  are  nut  comprf 

It  Ehonld  be  remarked,  finally,  that  the  oxidation  o 
has  not  been  taken  into  account  in  the  foregoing  a 
analyses  give  no  means  of  determining  it ;  btit  it  is  a 
cant  as  a  soorce  of  heat,  and  its  contribution  to  the  rt 
tare  woald  be  redaced  by  the  diluting  efiect  of  an  adt 
of  nitrogen  in  the  air  required  for  its  oxidation. 

Pure  carbon  yields  by  combustion  to  carbonic  acid 
and  the  theoretic  resultant  temperature  of  the  carbonic 
2,720°.  It  will  be  seen  that  some  of  the  coals  in  the  tt 
the  lifrnites  of  CaDon  City,  Colorado,  and  Carbon  St 
approach  the  calorific  power  of  carbon. 

Moreover,  several  of  the  lignites  nearly  equal,  and  th 
surpasses,  the  block-coal  of  Sand  Creek  in  calorific 
latter  is  successfnlly  used  in  the  smelting  of  iron.  V 
led  to  conclade  that  high  metallurgical  temperatures 
from  the  best  lignites  of  the  Rocky  Mountains,  and  the 
sical  behavior,  which  hinders  a  complete  combustion,  pi 
even  io  shaft-furnaces.  Tbat  they  can  be  utilized  by  n 
daeers,  I  think  there  is  no  room  to  doubt. 


CHAPTER    XV. 

THE  SEPARATION  OF  GOLD  AND  SILVER. 

The  following  interestiDg  and  valaable  paper  on  this  subject^  by  Dr. 
F.  Gntzkow,  formerly  of  San  Francisco,  appeared  two  years  ago  in  the 
Berichie  der  deutschen  chemischen  Oesellsdia/t^  of  Berlin : 

The  usual  method  employed  on  a  large  scale,  for  a  considerable  num- 
ber of  years,  for  separating  gold  from  silver,  copper,  and  other  metals, 
consists  in  treating  the  alloy  with  concentrated  sulphuric  acid  at  a  high 
temperature,  and  precipitating  the  silver  from  its  dilute  sulphuric-acid 
solution  by  means  af  metallic  copper,  the  desilverized  liquor  being  used 
for  the  preparation  of  sulphate  of  copper.  This,  however,  is  iu  many 
resi>ects  deficient;  for,  in  the  first  place,  there  is  a  large  bulk  of  water 
required  to  dissolve  the  rather  difiicultly  soluble  sulphate  of  silver,  and 
this  large  bulk  of  liquid  requires,  of  course,  large  sized  vessels  to  hold 
it.  Of  far  more  importance  is,  secondly,  the  fact  that  it  involves  the 
production  of  a  large  quantity  of  sulphate  of  cop^r,  a  salt  now  ob- 
tained as  a  by-product  in  such  large  quantities,  in  various  metallurgical 
and  other  operations,  that,  owing  to  its  always  yet  rather  limited  con- 
sumption, this  salt  is  very  difiicultly  salable.  The  manufacturer  has,  in 
most  instances,  to  content  himself  with  accepting  a  price  for  this  arti- 
cle which  often  only  barely  covers  the  expense  of  the  sheet-copper  em- 
ployed and  the  copper  present  in  the  alloy  which  has  been  operated 
upon.  Taking  these  matters  duly  into  consideration,  the  author,  who, 
while  residing  at  San  Francisco,  in  California,  was  for  a  series  of  years 
the  manager  of  the  extensive  silver-refining  works  belonging  to  the  San 
Francisco  Assaying  and  Refining  Company,  considered  it  to  be  of  the 
highest  importance  to  make  a  radical  change  in  the  method  of  silver- 
refining  just  alluded  to,  and  to  limit  the  mamilactnre  of  blue  vitriol  to  the 
comparatively  small  quantity  of  the  copper  contained  in  the  crude,  unre- 
fined  ingots.  Jt  was  found  unsuitable  to  substitute  sheet-iron  for  the 
sheet-copper  in  the  precipitation,  owing  to  the  fact  that,  by  the  employ- 
ment of  iron,  copper  is,  ot  course,  again  precipitated  along  with  the  sil- 
ver, and  the  separation  of  the  copper  from  the  silver  does  not  admit  of 
any  other  method  readily  executed  on  the  large  scale  than  a  repetition  of 
the  same  process  again.  The  author  found,  however,  that  tberedncing 
agency  of  sulphate  of  iron  (green  vitriol)  can  be  applied  successfully  to 
the  solution  of  sulphate  of  silver.  The  process  about  to  be  heredeseribed 
has  been  employed  for  a  series  of  years  in  the  works  above  named,  and 
by  this  process  several  thousand  hundred-weight  of  fine  silver  has  been 
produced.  It  should  be  observed  at  the  outset  that  it  is  not  readily  ik>s- 
sible,  for  reasons  which  are  not  here  further  alluded  to,  to  work  on  the 
large  scale  with  sulphate  of  iron  upon  the  solution  of  sulphate  of  silver 
in  water.  On  the  contrary,  it  is  required  to  prepare,  first,  crystallized 
sulphate  of  silver,  free  from  impurities,  inclusive  of  metallic  gold  in  a 
finely  divided  state,  sulphate  of  lead,  and  oth^r  substances,  insoluble  in  a 
solution  of  green  vitriol.  The  pure  crystallized  sulphate  of  silver  is  next 
to  be  acted  upon  by  a  hot  and  concentrated  solution  of  green  vitriol.  The 
very  hot,  turbid,  thickish  fluid  obtained  by  the  action  of  boiling  ooncen- 
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toted  snlphuric  acid  apon  thesilTeralloynQder  operation  is  poared  into 
a  large-sized  cast-iron  caldron,  containing  dilate  snlphuric  acid  at  58^ 
BaniB^  =  1.617  sp.  gr.,  and  previpnsly  heated  to  11(P.  A  small  quantity 
of  water  is  next  added :  and  after  the  liquor  (having  been  left  at  rest  for 
a  few  minutes)  has  become  clear,  the  solution  is  siphoned  over  into 
another  similar  caldron,  so  placed  and  arranged  as  to  admit  of  being 
thoroughly  cooled  by  means  of  cold  water  externally  applied.  For  every 
hondr^- weight  of  silver  refined,  10  cubic  feet  of  the  dilute  acid  (sp.  gr. 
1.617)  are  taken.  The  addition  of  water  just  alluded  to  is  intended  te 
reduce  the  very  concentrated  acid  silver  solution  to  the  same  density, 
and  the  quantit}'  of  water  to  be  added  may  be  therefore  inferred  from 
this  explanation.  The  addition  of  water  is  intended,  however,  to  effect 
something  else  yet.  Precipitates  of  sulphate  of  lead  and  sulphate  of  sil- 
ver are  formed,  and  the  latter  does  not  become  quite  permanent  until, 
first,  all  the  lead  which  was  in  solution  is  precipitated ;  and,  moreover, 
these  heavy  precipitates  greatly  aid  the  throwing  down  of  all  substances 
which  render  the  liquid  turbid,  and  especially  the  gold.  By  the  means 
just  described,  a  clear  liquid,  quite  free  from  any  lead  and  gold,  is  far 
more  rapidly  and  completely  obtained  than  by  the  method  usually  ap- 
plied, viz,  the  pouring  of  the  very  concentrated  sulphuric  acid  silver 
solution  into  water. 

The  liquid,  having  been  cooled  in  the  manner  just  alluded  to,  and  re- 
duced to  a  temperature  of  from  30o  to  40°,  is,  by  means  of  a  pump, 
transferred  again  to  the  upper  caldron,  there  to  be  used  again  as  acid 
at  38°  B.  At  the  bottom  of  the  caldron  in  which  the  cooling  took  place, 
the  sulphate  of  silver  will  be  found  deposited,  forming  a  hard,  yellow- 
colored,  crystalline  crust  about  2  inches  in  thickness.  This  crystalline 
mass  is  tolerably  free  from  adhering  acid ;  but  at  the  deepest  part  of  the 
vessel  will  always  be  found  some  strongly  acid  mother  liquor,  and  this 
acid  is  to  be  again  used  to  dissolve  a  fresb  quantity  of  silver.  The  crys- 
talline mass,  consisting  of  sulphate  of  silver,  is  removed  from  the  cal- 
dron by  means  of  iron  shovels,  and  placed  on  the  perforated  false  bottom 
of  a  wooden  box  lined  inside  with  lead,  and  placed  oii  wheels,  so  as  to 
be  capable  of  being  moved  from  one  place  to  another ;  between  the  false 
and  real  bottom,  a  tap  is  placed  for  running  off  liquid.  Along  with  the 
crystals,  and  adhering  thereto,  is  a  red  iK)wder,  chiefly  consisting  of  sul- 
phate of  copper.  The  next  step  is  to  run  through,  or,  more  correctly, 
poor  over,  the  crystalline  mass  a  very  hot  and  very  concentrated  aque- 
ons  solution  of  protosulphate  of  iron  (green  vitriol.)  The  salt  of  copper 
is  first  dissolved,  and  therefore  that  liquid  is  run  off'  separately,  atter- 
wards  to  be  used  for  the  prepamtion  of  sulphate  of  copper.  As  soon  as 
the  solution  which  runs  oft'  begins  to  exhibit  the  pure  brown  color  due 
to  sulphate  of  peroxide  of  iron,  the  solution  is  caused  to  run  into  a  large, 
very  shallow  vessel,  in  which;  on  cooling,  the  largest  portion  of  the  sil- 
ver-salt is  decomposed,  and  some  metallic  silver  is  deposited  in  a  spongy 
state,  which  substance  is  collected  and  placed  on  a  large  filter.  The 
greater  portion  of  the  crystalline  mass  of  sulphate  of  silver  which  has 
been  placed  in  the  box  is,  however,  converted  slowly  on  into  a  dense 
coherent  mass  of  metallic  silver,  and  the  reduction  may  be  considered 
complete  as  soon  as  the  vitriol  solution  which  runs  off'  has  assumed  the 
green  color  it  originally  possessed.  The  metallic  silver  is  next  washed 
with  pure  hot  water,  then  pressed  in  a  hydraulic  press,  and  lastly 
melted. 

The  iron  solution  which  has  collected  in  the  large-sized  shallow  ves- 
sel just  spoken  of,  after  having  become  sufiSciently  cool,  is  poured  or 
ran  into  a  lead-lined  tank  wherein  some  scraps  of  old  sheet  iron  are 
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placed,  and  is  thas  again  reconverted  into  sulphate  of  protoxide  of  iron, 
to  be  used  at  a  subsequent  operation.  The  small  quantity  of  silver  and 
copper  which  are  separated  in  the  metallic  state  by  this  last-mentioned 
operation  is  collected  from  time  to  time,  and  put  along  with  the  crystals 
of  sulphate  of  silver  contained  in  the  vessel,  wherein  they  are  to  be  ex- 
posed to  the  action  of  the  sulphate  of  iron  solution.  The  copper  is  al- 
most immediately  converted  into  sulphate  of  copper  on  coming  into  con- 
tack  with  sulphate  of  silver.  On  the  large  scale,  for  every  hundred- 
weight of  silver  reduced  from  the  sulphate  20  cubic  feet  of  green  vitriol 
solution  are  required. 


CHAPTER  XVI. 

THE  PLIOCENE  BIVEES  OF  CALIFORNIA. 

The  Pliocene  period,*  to  which  the  deep  placer  gravels  of  California 
are  referred,  is  the  conclading  epoch  of  the  last  great  sab-division  of 
geological  time,  the  Tertiary,  when  the  mammalian  animals  came,  that 
soon,  according  to  the  Darwinian  school,  culminated  in  the  upright,  walk- 
ing, and  articulating  mammal,  man. 

The  significance  of  these  rivers,  geologically j  is  in  virtue  of  their  fur- 
nishiog  the  oldest  authenticated  records  of  fossil  man :  economically  and 
historically^  in  having  furnished  the  gold  that  extended  Anglo-American 
sway  around  the  world,  and  created  new  moral  empires  on  the  Pacific, 
developing  several  noteworthy  features  of  important  future  bearing  in 
the  march  of  man  to  his  nobler  destinies. 

To  set  forth  more  clearly  that  with  which  I  have  now  to  deal,  the  Ter- 
tiary is  the  period  when  the  hard  woods,  the  oaks,  hickories,  maples, 
willows,  and  palms  came,  and  succeeded  in  crowding  out  the  cycads, 
halffems,  half-palms ;  when  the  salmon,  perch,  and  herring  came,  and 
succeeded  in  crowding  out  the  ancient  hard-scales,  called  ganoids ;  when 
the  reptiles  that  were  oviparous  or  egg-laying  gave  way  to  viviparous 
mammals  that  hatch  the  ovum  of  their  young  internally,  carry  it  a  long 
while,  as  its  finer  nature  requires,  and  bring  it  forth  alive.  Mammals 
of  the  ^me  families  that  are  now  living  were  universal ;  but  the  partic- 
ular species  of  mammals,  as  well  as  birds  and  reptiles,  are  every  one 
eitinctr— our  sure  guide  as  to  the  ending  of  the  Tertiary. 

Vast  physical  changes  in  the  surface  of  tlie  globe, — A  little  tell-tale  shell, 
veiy  characteristic  of  the  Eocene  or  early  Tertiary,  is  the  nummulite. 
It  is  the  coin  of  the  Tertiary  which  all  the  mammals  might  attach  to 
their  watch-goards,  for  it  tells  you  that  in  or  after  the  Miocene  or  middle 
of  the  mammalian  period,  just  preceding  the  gravel  period  of  the  rivers, 
and  since  these  rivers  were  eroding  or  cutting  in  their  ancient  chan- 
nels, a  portion  of  the  Alps  were  uplifted  10,(^  feet,  and  the  Himar 
laya  Mountains  and  plateau  of  Western  Thibet  were  uplifted  16,500  feet. 
The  ^eatest  mountains  of  the  globe  and  the  grandest  of  plateaus  ac- 
cordingly achieved  their  height,  by  the  testimony  of  this  little  shell  of 
the  sea,  from  about,  or  not  long  preceding,  the  date  of  these  rivers. 

And  if  we  can  prove  that  the  stone  implements  of  the  deep  placer 
mines  are  ever  Irom  under  the  lava,  it  follows  that  man  was  the  joint 
eiperiencer  with  the  extinct  mammals  of  these  vicissitudes,  and  that  he 
alone  was  enabled  to  survive  them,  in  virtue  of  his  well-known  inde- 
pendence of  geographical  range  and  conditions. 

Historical  and  geographical  comparisons. — ^The  ^'  seven  hills  "  of  Kome 
are  of  the  same  age  as  our  gravels,  Pliocene,  but  marine.  It  is  worth 
mentioning  in  this  connection  that  Cuvier's  great  fame  was  based  upon 
the  fact  that  he  it  was  who  first  discovered  in  the  formation  on  which 

*Thu  chapter  was  prepared,  at  my  request,  by  Mr.  Amos  Bowman,  of  San  Francisco, 
^bose  experience  in  connection  with  the  California  geolo^cal  survey  makes  him  high 
authority  on  the  subject.  It  is  published  without  change.  Nor  have  I  thought  best  to 
alter,  in  the  previous  chapter  on  California,  statements  derived  from  local  observen, 
and  involving  some  theories  of  continuous  gravel  channels,  which  Mr.  Bowman,  prob- 
i^ly  with  better  reason,  rejects.— B.  W.  B. 
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Paris  stands  these  Tertiary  extinct  mammals,  so  important  as  bearing 
upon  man's  advent,  and  recouBtracted  and  described  their  strange  ante- 
diluvian forms.  All  the  country  in  which  are  the  Aral  and  Caspian  seas 
in  Asia  is  Pliocene,  and  all  Russia  is  cotemporary  sea-mud. 

Animal  life, — After  the  Pliocene  our  volcanic  period,  and  the  ice  pe- 
riod, followed ;  and  the  great  elephants  came,  the  American  and  the 
hairy  one  of  Bussian  fame.  This  country  was  full  of  both.  They  lived 
in  herds,  and  were  twice  the  size  of  the  largest  elephants  liow  living. 
Our  country  had  horses  and  oxen  in  proportionate  size,  and  was  full  of 
real  lions.  England  and  Germany  had  bears  larger  than  the  grizzlies. 
Owen^s  great  fame,  again,  was  based  in  his  discovering  and  describing 
these  beasts  of  the  post-Pliocene  in  England. 

Human  remains  are  abundant  the  world  over  in  association  with  these 
latter  animals  that  are  now  also  extinct,  but  in  the  post-Pliocene  there 
were  other  mammals  that  survived  besides  man.  Here,  then,  we  are 
sure  that  man  was  able  to  survive  great  changes  that  destroyed  nearly 
all  his  companions. 

We  are  now  prepared  for  a  closer  view  of  the  ancient  drainage  slope 
of  the  Sierra  Nevada. 


ANCIENT  DRAINAGE  SLOPE  OP  THE  SIEBBA  NEVADA 

Tertiary  tmlings. — ^The  great  valley  of  <3alifornia  is  the  child  of  the 
"  Golden  Mountain."*  Its  Pliocene  sea-trough  is  now  a  va«t  agricultu- 
ral plain,  oak-dotted,  and  filled  to  1,000  feet  in  depth  and  more  with 
gravel.  We  know  this  by  the  Stockton  artesian  well,  sihowiug  golden 
sands  to  the  bottom. 

Relation  to  the  sea. — This  valley  is  not  yet  quite  filled  up,  though,  the 
gates  in  the  parallel  ribs  of  the  State  were  so  narrow  at  Garquioez 
Straits  as  to  hold  back  all  the  coarser  detritus  within  the  Diablo  range. 
Suisun  Bay  and  the  tules,  even  as  far  up  as  Sacramento,  show  consid- 
erable spots  of  land  surface  yet  under  the  sea  level.  The  Bay  of  San 
Francisco  itself  has  been  locally  filled  up — ^as  far  as  the  Santa  Clara 
and  Napa  and  Solano  valleys  extend — affording  alluvial  fields  for  de- 
lightful Post-Pliocene  homes. 

Denudation. — We  may  calculate  the  vast  quantities  of  subaqueous 
detritus,  and  read  by  the  testimony  of  the  ancient  rivers,  and  the  pres- 
ent river-canons,  where  it  came  from  j  calculate  by  the  thousand  feet 
and  more  of  valley-gravel  in  the  great  Alta  California  Basin,  for  at 
least  1,000  feet  of  denudation  of  the  western  slope  of  the  Sierra  Nevada, 
over  the  whole  liity  miles  of  sloping  area,  from  its  summit  to  its  base. 

Standpoint,  mid-slope,  the  departed  sea. — Standing  upon  the  top  of 
some  jutting  rocks  like  the  Hog's  back  in  the  Central  Pacific  Bailroad 
surveys,  about  mid-slope  of  the  Sierra  Nevada,  and  looking  westward, 
before  you  lies,  in  plain  sight,  the  whole  valley  of  the  Sacramento,  in 
one  grand  sweep  of  vision,  embracing  three  hundred  miles,  or  six  de- 
grees of  latitude,  and  as  far  west  as  the  Coast  Bange,  or  about  30,0(M) 
square  miles  of  country,  steeped  in  the  mellowest  afternoon  light,  and 
set  in  a  framing  of  forest  stems  and  green. 

During  the  flood  season  let  it  be — when  the  Sacramento  is  a  Nile- 
like  a  dream  of  vivid  reality  of  the  "  early  times"  that  are  involved, 
geologically  speaking,  the  glistening  expanse  suggests  to  the  common- 

*  The  appropriate  title,  referring  to  the  Sierra  Nevada,  by  which  the  ChiDese,  in 
their  conversation  and  "  literature  of  the  day/'  continue  to  designate  the  State  of 
CaUfornia 
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est  observer  the  story  of  the  departed  sea  of  the  period  ot  the  ancient 
rivers. 

The  goldrmining  ^^flatsP — ^The  railroad  threads  the  wonders  of  the 
chapter  which  I  have  not  the  space  to  write.  An  afternoon's  ramble, 
within  the  capacity  of  a  child,  will  take  you  to  the  spot  I  have  named. 
Experienced  eyes  may  follow,  in  many  places,  the  forest-clothed  shelves 
and  benches  of  the  Pliocene  rivers  near  these  mountain  tops,  the  favor- 
ite haunts  of  birds  and  animals  of  the  Sierra  Nevada  in  their  wild  state, 
and  the  sites  of  all  the  mining-camps,  involving  other  individualities 
and  scenes  of  our  own  "early  times''  of  mining. 

The  lid  of  the  casket. — You  will  follow  in  your  walk  a  mountain-crest, 
as  coDtinnoas  and  regular  on  top  as  a  railroad  embankment.  It  is  the 
volcanic  divide,  or  capping ;  an  ancient  lava  and  mud-flow  that  filled 
Dp  the  extinct  river's  bed  which  gave  it  direction ;  covering  in  and  seal- 
ing np  within  the  bedrock  rims  and  basins  the  accumulated  Pliocene 
gravels  that  had  already  nearly  filled  to  the  brim  the  old  eroded  can- 
ons, and  displacing  the  waters  into  the  new  channel  of  the  present 
time,  the  yawning  gap  of  the  American,  3.000  feet  beneath  your  feet. 

The  sloping  plane  and  its  great  erosions. — As  far  as  you  can  see  to  the 
sooth  and  the  north,  each  ridge  you  catch  a  glimpse  of  is  as  regular  as 
this  one  yon  are  on.  They  were  all  lava  and  mud-flows  from  the  sum- 
mit, down  these  Pliocene  canons }  they  are  now  invariably  the  highest 
moantain-ridges  as  stated. 

In  sheer  height  above  the  present  river-beds,  only  a  gun-shot  removed, 
thej  exceed  in  altitude  the  average  summits  of  the  Alleghany  Mount- 
ains above  the  sea,  a  hundred  miles  away  from  them. 

Yosemite  and  Jehovah  Oap. — In  line  with  the  general  slope  of  the 
Sierm  are  the  tops  or  dividing-ridges  of  a  score  of  caiions  like  this  one 
ot  the  American,  each  of  a  depth  and  grandeur  as  vast  as  the  mortal 
eye  can  compass.  For  even  here  one  must  stay  and  study  before  one 
can  realize  the  sublimities  of  space  and  distance.  Look  at  Yosemite. 
Painters  and  poets  may  do  much  to  convey  an  idea  of  these  sublimities 
of  scenery,  but  short  of  seeing  the  reality  not  even  Milton's  imagina- 
tion could  portray  such  space  as  that  through  which  the  outlawed  horde 
of  heaven  fell.  Or  look  down  from  (he  observation-car  of  the  Central 
Pacific  Railroad  as  yon  come  down  the  slope  just  below  Shady  Bun,  into 
tbe  depths  of  the  Great  Jehovah  Oap*  of  the  North  Fork  of  the  Ameri- 
can. 

There  is  no  geological  mystery  connected  with  the  origin. 

The  fluviatile  profile. — A  large  section  of  the  Sierra  Nevada  in  the 
office  of  the  Oeological  Survey  of  California,  made  by  me  from  a  great 
number  of  vertical  and  horizontal  measurements  in  the  course  of  my 
examination  of  the  ancient  rivers,  discloses  near  mid-slope,  in  the  mod- 
ern erosion,  the  simple  cycloidal  curve  (C,  Fig.  — ,)  peculiar  to  the 
Hoviatile  profile  under  the  condition  of  erosion. 

In  the  ancient  erosion,  or  Pliocene  caiion,  a  precisely  similar  curve, 
(A)  less  deeply  cut  by  a  difference  of  1,500  feet,  is  seen,  expressive  of 
less  time,  less  grade,  or  less  water — one  or  several  of  the^se  three  ele- 
nkents  of  erosion:  I  need  not  proceed  to  demonstrate,  in  this  connection, 
which.  The  intermediate  volcanic  outburst  marking  the  close  of  the 
Pliocene  was  the  turning-point,  and  furnishes  us  with  the  key  to  the 
history  of  the  Pliocene  rivers,  for  we  find  in  the  fluviatile  section  of 

'  This  name  was  given  not  irreverently  to  the  gap  near  the  Hog's  Back  (where  the 
post-Pliocene  erosion  measures  3,000  feet  vertical)  by  poor  Paul  Grabble,  a  character 
of  the  mines,  eloquent  and  crazy,  who  lived  within  the  gate  of  its  sunset  shadows,  and 
rested  there  an  orchard. 
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the  period,  as  marked  by  the  volcanic  capping,  for  all  time  and  for  all 
the  world  to  see,  the  profile  of  a  river  of  the  plains  comparatively  very 
nearly  a  straight  line. 

Ratioiude  of  gravel. — ^The  filling  of  eroded  caiions  with  qaart^ose 
gravel  from  the  surrounding  country  rock,  physical  geology  teaches  as, 
is  due  to  the  inadequacy  either  of  the  volume  of  water,  or  of  the  fluvi- 
atile  grade  of  the  rivers  in  question  to  clear  themselves  any  longer. 
Farther  on  I  shall  show  what  changes  of  level  took  place  at  the  time 
along  the  baae  of  the  Sierra  Nevada  and  outlying  islands  of  the  period, 
as  marked  by  the  sea-surface  itself,  and  its  li\ing  animals,  in  enduriug 
hills  coextensive  almost  with  California ;  I  refer  to  the  area  delineated 
as  that  of  ^Hertiary  islands  and  sea-bottom,"  in  the  light  of  the  Pliocene 
terraces  of  the  San  Mateo,  Livermore  Valley,  and  Napa  and  Solano 
hills. 

Qrcide  and  rainfall. — To  what  extent  these  changes  of  level  were 
attended  by  alterations  of  rainfall  or  of  the  grades  of  the  Pliocene  riv- 
ers of  the  Sierra  Nevada  I  need  not  discuss  at  any  further  length  than 
to  state  the  fact  that  the  rivers  carried,  during  the  earlier  filling  period, 
enormous  bowlders,  sometimes  10  feet  in  diameter,  implying^  steep 
mountain  grades,  and  thenceforward  a  tolerably  regular  average  of 
bowlders,  less  than  five  inches  in  diameter,  up  to  the  levels  of  the  lava 
cappings.  With  these  facts  in  plain  view,  any  miner  may  study  for 
himselt*  whether  altering  rainfall  or  altering  grades  had  most  to  do  with 
the  formation  of  the  gravels  he  is  engaged  in  dumping,  by  the  agenci^ 
of  hydraulics  and  steeper  grades,  into  the  nether  space. 

THE  PHOOENE  GULP  OP  ALTA  OALIFOBNlA. 

Picture  to  yourself  now  a  vast  inland  sea  or  gulf,  separated  from  the 
ocean  by  a  row  of  islands  and  peninsulas,  along  whose  length  it 
stretches  parallel.  Opposite  the  middle  of  this  gulf  or  sea  the  range 
of  hills  along  the  coast^  or  Coast  Bange  as  it  is  known  to  us,  sags  down 
beneath  the  water,  so  that  only  the  tops  emerge,  in  the  form  of  points 
and  islands. 

This  was  the  Pliocene  gulf  of  Alta  California.  Its  waters  stood  on 
the  flanks  of  the  Sierra  Nevada  to  an  altitude  of  probably  near  600 
feet;  near  the  level  of  Shasta  City;  above  Horse  Town;  above  Piety 
Hill ;  not  far  from  Oroville  and  Turnbucto;  somewhere  between  Pino  and 
Auburn ;  above  Knight's  Ferry,  and  not  far  below  the  base  of  the  Cal- 
averas and  Tuolumne  Table  Mountain.  Abundant  data  are  at  hand  to 
enable  us  to  map  the  outlines  of  this  Pliocene  sea,  if  only  a  little  i^ains 
were  taken  to  follow  out  the  continuations  in  the  field. 

Islands  of  the  period. — ^The  principal  islands  at  the  straits  connecting 
the  inland  sea  with  the  ocean  were  Tamalpais  and  Diablo.  The  penin- 
sular points  were  Saint  Helena  on  the  north,  and  Mount  Louis,  of  the 
Hamilton  group  in  the  Diablo  range,  toward  the  south. 

In  the  course  of  the  vicissitudes  and  changes  above  referred  to  that 
followed  the  erosion  of  those  famous  rivers,  and  the  piling  up  of  their 
golden  gravels  ages  ago,  when  the  elephants  and  mastodons,  the  tapirs 
and  camels,  ceased  to  inhabit  the  palm  forests  that  grew  on  their  shores, 
and  the  huge  turtles  ceased  to  wallow  in  their  shallows,  (for  we  find 
the  woods  and  bones  of  all  these  imbedded,)  the  sea  departed,  that  until 
then  washed  the  fiery  bnttes  and  the  loftier  San  Francisco,  Livermore^ 
Solano,  and  Napa  Hills,  to  the  base  of  Mount  Saint  Helena. 

Geology  tells  no  unsupported  story.  There  is  always  left  for  yoo^ 
somewhere  or  other,  a  sample-piece,  from  which  you  may  reason  induct- 
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irely  or  by  analogy ;  and  from  that  on  to  every  correct  conclusion,  evi- 
dences are  found,  not  singly,  but  scattered  and  multiplied  a  hundred- 
fold. 

A  prototype. — ^For  a  prototype  of  this  Pliocene  sea,  study  the  bay  of 
San  Francisco  of  our  day,  with  its  Angel  and  Alcatraz  islands,  its  pen- 
insalas  of  San  Mateo  and  Saucelito,  and  its  Tamalpais. 

The  Pliocene  Chulf  of  California. — ^What  relation  had  the  sea  to  the 
gold-mining  gravels  of  California,  is  an  important  question  on  which  the 
following  facts  observed  in  gravels  situat^  nearer  the  coast,  and  only 
in  part  auriferous,  will  throw  further  light.  From  Piety  Hill  gold-min- 
ing district  in  Shasta  County,  situated  west  of  Sacramento  River,  near 
the  head  of  the  valley,  to  Tulare  Lake,  the  Pliocene  gulf  received  from 
tbe  rivers  everywhere  along  its  margin,  deposits  of  gravel,  forming 
snbaqneons  shallows  and  washes.  Marysville  and  Wheatland  Knolls, 
and  Poverty  Eidge  at  Sacramento,  &c.,  are  of  this  character.  Rem- 
nants of  considerable  hills,  or  broad  sloping  plains  along  the  foot-hills, 
of  this  age  and  character,  have  been  traced  and  in  a  degree  mapped. 
Why  these  deposits  are  mined  for  gold  in  some  places,  and  not  in  others, 
Ls  no  great  mystery.  The  distribution  of  the  gold-bearing  slate  forma- 
tion as  shown  on  the  foregoing  diagram  tells  the  reason  at  a  glance. 

Land-making. — ^The  process  by  which  San  Francisco  peninsula,  and 
the  Contra  Costa  and  Alameda  hills  and  valleys  became  dry  land,  was 
simple,  gradual,  and  commonplace,  and  is  still  going  on.  It  was  not 
one  of  sudden  violence.  From  the  salt  marshes  to  the  mountain-tops, 
everywhere,  are  found  systematic  evidences,  in  the  loosened  material, 
tbe  gravels  and  sands  in  the  surface  of  the  older  rocks,  to  which  geologi- 
cal attention  has  hitherto  been  most  particularly  directed,  of  the  ocean's 
presence  in  successive  stages,  and  in  very  recent  times.  What  were 
islands  once  among  the  hills  and  valleys  of  California,  now  farmed  and 
popnlated,  can  be  traced  by  the  following  line  of  facts. 

Birth  of  the  coast  counties. — We  may  see  almost  with  our  own  eyes  the 
birth  and  creation  of  the  coasts 

Tbe  accompanying  sectional  view  of  San  Francisco  peninsula  shows 
tbe  situation  and  significance  of  the  San  Francisco  Pliocene  hills.  The 
scope  and  scenery  of  this  section  of  country  can  be  well  studied  from 
tbe  older  San  Bruno  Mountains,  a  point  easy  of  access  in  an  hour  from 
tbe  city;  but  to  get  to  the  Pliocene  hills  themselves,  that  were  in  the 
Pliocene  course,  under  water  from  that  island  standpoint-,  one  must 
go  to  School  House  station,  and  drive  three  miles  along  the  Laguna 
road  to  the  southwest. 

The  Pliocene  plateaus  and  terraces  of  San  Mateo. — ^Any  one,  on  attain- 
ing the  divide  here,  in  full  view  of  the  Pacific,  would  observe  a  peculi- 
arity in  the  scenic  outlines  of  the  hills.  A  broad  palpable  plateau, 
.yielding  the  Italian  renter  eaKily-won  potatoes,  lies  at  your  feet  in  the 
glory  of  the  afternoon  sun  of  the  Pacific,  tinctured  by  fairyland  clouds 
in  the  far  west. 

All  the  highest  hills,  some  700  feet  above  the  sea,  within  ^ve  miles 
radios  of  this  point,  are  Pliocene.  The  abundant  lossils  in  them,  as 
determined  by  the  geological  survey,  tell  the  story. 

Simplicity  and  regularity  of  the  record. — ^The  San  Francisco  Pliocene 
and  its  subordinate  terraces,  down  to  the  recent  valley  and  the  salt 
luarshes  of  the  sea  of  to-day,  should  be  portrayed  by  a  bird's-eye  sketch, 
astbey  might  be  seen  from  a  i)oint  half  a  mile  in  the  air  above  Goat 
Island.  The  same  can  be  recognized  from  Oakland  wharf,  or  anywhere 
along  the  railroad  thence  to  San  Leandro,  in  a  favorable  afternoon 
Ugbt,    What  is  most  remarkable  in  these,  is  the  testimony  they  b^ir 
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of  the  exceeding  regularity  and  simplicity  of  the  movement  upward, 
whereby  the  waters  of  the  sea  were  caused  to  depart.  The  terrace 
lines  show  unequal  movement,  sagging  a  little  about  the  road  from  San 
Mateo  to  Spanishtown,  and  southward  rising  again  up  into  the  redwoods 
near  the  summit  of  the  peninsular  ridge,  opposite  San  Jos6. 

Local  peculiarities. — Wave-worn  beaches  and  flats  on  the  Mission 
hills  overlooking  San  Francisco,  show  the  continuation  of  the  Pliocene 
sea-levels  to  our  very  doors.  The  terrace  in  the  San  Bruno  Mountains 
which  gives  scenic  individuality,  in  the  soft  blue  distance  as  seen  from 
San  Francisco,  is  not,  as  might  be  expected,  of  detrital  material,  but 
of  rock  as  hard  as  the  Pliocene.  It  appears  to  be  a  terrace  of  marine 
abrasion,  rather  than  of  subaqueous  deposit. 

In  the  Diablo  Range. — ^The  Pliocene  sea  lines  so  plainly  marked  on  all 
the  highest  hills  of  the  peninsula  of  San  Francisco,  are  not  wanting  o^ 
obvious  continuation  into  the  interior.  Toward  establishing  their  im- 
mediate relations  with  the  Sacramento  and  San  Joaquin  Valleys,  I  have 
sketched  the  annexed  diagram,  being  a  view  west  from  the  highest  hillj 
of  the  Pleasanton  Gravel  Bange  in  Livermore  Valley,  Alameda  County. 
The  importance  of  establishing  as  near  as  possible,  from  such  data  aj^ 
are  below  set  forth,  the  exact  altitude  on  the  flanks  of  the  Siem^ 
INTevada,  of  the  Pliocene  sea  into  which  flowed  the  ancient  rivers  ot 
California's  gold-mining  pride  and  greatness,  is  so  obvious  that  it  needl 
hardly  be  alluded  to,  for  the  relations  of  fluviatile  forces  and  conditions 
to  the  existing  sea  plainly  constitute  the  elements  of  their  dynamical 
history. 

Around  the  base  of  Saint  Helena. — Applying  the  same  method  of  in-{ 
quiry  to  the  Northern  Coast  Range,  I  found  that  all  higher  hills  ot 
ISTapa  and  Solano  Valleys  hold  forth  abundant  testimony  of  the  char- 
acter ot  those  of  Livermore  Valley  and  Pass,  the  geographical  situation! 
of  which  may  make  the  latter  suffice. 

A  Pliocene  island  bay. — The  view  from  the  summit  of  the  Pleasanton 
Gravel  Bange,  however,  in  any  direction  of  the  compass,  is  most  rich 
in  suggestive  things,  scenically  as  well  as  geologically.  Diablo  looms  op 
in  noble  grandeur  to  the  north,  enhanced  in  its  sunny  blue  altit^ide  by 
the  level  perspectives  of  the  intervening  valley  and  a  range  of  Pliocene 
surfaced  hills.  Everything  in  the  shape  of  hill,  mountain,  and  valley 
here  groups  itself  into  forms  suggestive  of  relations  to  surface-lined 
hills  or  terraced  valleys.  The  long-reaching,  subaqueous  plains,  nov 
straight-topped  highest  hills,  having  been  sliced  up  into  several 
parallel  ranges  by  the  erosions  of  the  Valle  an(^  Mocho,  (500  feet  deepJ 
give  to  the  excursionist  a  spice  of  novelty  of  situation.  Again  and 
again  he  is  reminded,  by  glimpses  of  vast  slides  in  the  flanks  of  these 
gravel  hills,  that  this  is  only  another  hydraulic-mining  country.  Walls 
of  broken  gravel  400  feet  perpendicular,  like  that  so  prominently  in 
sight  beyond  the  Arroyo  Valle,  near  Popes',  a  few  miles  east  of  oar 
point  of  view,  would  overtop  the  tallest  of  the  Sierra  hydraulic  banks- 
Go  to  it,  and  you  will  wonder,  in  the  silent  solitude,  what  race  of  ex- 
tinct Titans  formerly  existed  and  mined  here,  and  ask  yourself,  what 
could  they  have  been  mining  for,  or  deemed  worth  sluicing  for  other 
than  goldf 

Lines  and  terraces  in  the  inside  of  the  Alameda  Bange. — The  diagram 
shows  a  series  of  lines  on  the  inside  of  the  Alameda  County  hills,  jast 
opposite  San  Francisco  Bay  and  peninsula.  The  dotted  line  and  first 
range  of  hills  to  the  right  of  Sonol  station,  being  in  continuation  of 
the  terraced  valleys  of  Llegunas  to  the  south,  and  the  remarkable  flat- 
topped  summits  stretching  beyond  Hay  ward's  Pass  to  the  north,  present 
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to  the  eye  similar  Rli^i^ht  shoTiDgs  and  saggings  oat  of  level  (probably 
still  in  progress)  to  those  observed  in  the  section  of  San  Francisco 

.peDinsQla. 

POST-PLIOCENE  CHANGES   OP  LEVEL  AND  EROSION. 

Tbe  changes  of  level  here  since  the  Pliocene,  in  the  ten  miles  from 
Misi^ion  sag  to  Decota  bnlge,  most  have  been  100  feet,  or  as  mnch  as  10 
feet  to  the  mile,  being  perfectly  regular.  When  the  Mission  sag  had  got 
80  low  at  Alameda  Canon  as  to  form  an  oatlet,  more  easily  eroded,  being 
shorter  than  the  natural  and  longer  one  over  Dublin  Plain  and  San 
Kamon  Divide  to  Snisnn  Bay,  the  snrplns  or  drainage  waters  of  Liver- 
more  Bay  united  their  forces  at  Alam^a  Canon.  That  abrupt  gorge  has 
iieen  cat  since  the  Pliocene.  It  affords  us  a  pretty  good  integer  of  the 
time  involved  in  these  recent  changes,  so  interesting  to  us,  by  the  300 
feet  of  erosion  shown,  at  this  proximity  to  the  ocean  and  ocean  level  of 
the  present. 

The  hand  level  applied  to  the  top  of  Alameda  Caiion  and  Dublin 
watershed  from  points  between  the  two,  proved  the  slight  beginnings 
that  determined  the  outlet  in  favor  of  Mission  sag.  The  most  simple  of 
natural  processes,  here  illustrates  in  this  case  a  popular  paradox  in  geol- 
ogy: how  rivers  will  sometimes  flow  directly  across,  over,  or  through  a 
moQutain  range  of  the  hardest  rock,  when  they  might  have  taken  an  ap- 
parently level  and  easy  road. 

FomU/erous  evidence  of  Pliocene  levels. — While  on  the  peninsula  of 
San  Francisco  these  lines  generally  are  shown  by  fossiliferous  evidence 
to  have  a  close  relationship  to  the  Pliocene  fossils,  the  evidence  of  the 
Pliocene  age  of  those  in  the  diagram  is  mainly  their  proximity  to  the 
former,  and  eontinuousness  of  levels.  But  at  Big  Slide,  above  alluded 
to,  the  whole  of  the  Livermore  Gravel  Bange  is  seen  to  rest  conformably 
Qpou  rocks  containing  plentifully,  fossils  of  Miocene  age. 

The  top  of  the  gravel  range  on  which  the  observer  of  the  sketch  is 
^opposed  to  stand,  rises — be  it  understood— to  the  level  of  the  dotted 
line,  and  the  San  Francisco  Pliocene.  In  nuce:  a  post-Pliocene  uplift 
of  at  least  900  feet,  accompanied  by  departure  of  the  sea,  the  latter  giv- 
^^g  grades  of  vantage  for  post-Pliocene  erosion. 

Consolidation  of  materials. — While  on  the  ocean  peninsula  the  Pliocene 
detritus  is  chiefly  very  hard  rock ;  here,  in  Livermore  Bay,  it  is  mainly 
nncoDsolidated  gravel  and  sand.  The  dotted  line  itself  indicates  the 
^itnation  of  washed  beaches,  and  the  highest  of  a  series  of  porch-like 
l>ench  formations,  from  the  levels  of  which,  in  suecessive  stages,  Bob- 
W^s  Caiion  was  eroded. 

Submarine  gravels. — ^The  enormous  Pleasanton  and  Livermore  Gravel 
Kaoges,  500  to  600  feet  in  thickness,  are  subaqueous  deposits.  In  that 
they  differ  from  the  ancient  river  gravels  of  the  Sierra  Nevada,  though 
they  belong  to  the  same  period.  Their  bedding,  scenic  outlines  and 
uiaterial,  &c.,  establish  these  points.  From  the  railroad  in  Livermore 
Valley  anywhere,  one  may  discern,  at  various  altitudes,  consequent 
marks  of  system  in  the  hills. 

Uekitions  to  the  sea. — ^These  gravels  originated  in  the  very  long  coast 
I'ange  longitudinal  valleys  of  the  Va.leand  Mocho  Creeks,  coming  into 
Livermore  Valley  from  the  south  and  east — one  of  them  sixty  miles 
long^where  the  older  hills  are  largely  composed  of  easily  disintegrated 
conglomerates. 

On  the  San  Joaquin  side  of  the  Livermore  Pass,  near  Midway  station 
to  southwest,  a  similar  terrace  formation  has  been  outlined  on  the  maps 
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of  the  Geological  Sarvey,  showing  that  the  Pliocene  gnlf  levels  rose  at 
that  point  over  the  flattened  hill-tops  of  the  railroad  sammit  at 
Altamont. 

Plutonic  agencies. — ^Let  us  note  what  other  great  changes  have  taken 
place,  the  story  of  which  is  found  in  the  records  of  the  (Jaftliforniaa 
hills  and  mountains. 

Shasta  was  built  up  to  a  height  of  14,000  feet  by  the  ernpting  lavas, 
along  with  Hood,  Beignier  and  Baker,  his  brother.  The  hundred 
transient  volcanoes  of  the  Sierra  Nevada,  extending  south  to  Silver 
Mountain  and  Mono,  thenceforth  associating  themselves  with  things 
beyond,  flamed  up  for  a  period  and  marked  the  end  of  an  epoch. 

Then  the  extinct  Pliocene  mammals,  unassociated  with  living  ones, 
also  disappeared  from  the  earth  as  the  climate  became  icy,  and  vegetation 
also  materially  changed. 

The  lines  of  cJiange. — ^Here  is  a  series  of  natural  events,  correspond- 
ing to  periods  of  time,  as  follows,  the  physical  condition  of  which  ma$t 
be  accounted  for : 

1.  The  Pliocene  or  ancient  eroding  period,  when  the  bed-rock  was  at 
Fig.  on  p.  378  a. 

2.  The  Pliocene  filling  of  the  canons  with  gravels,  or  the  chokiD^ 
and  damming  period. 

3.  The  volcanic  period  of  the  Sierra,  when  the  gravels  were  capped 

4.  The  cold  or  glacial  period. 

5.  The  modern  eroding  or  recent  period. 

And  two  things  we  know  concerning  these  changes,  viz : 

(1.)  This  peculiar  action  of  successive  eroding  and  filling  is  not  due 
to  local  causes,  as  it  applies  with  great  uniformity  to  all  the  streams 
alike,  throughout  four  or  five  degrees  of  latitude. 

^2.)  Neither  was  it  spasmodic  in  character,  as  the  conditions  of  the 
Pliocene  erosion  evidently  continued  uniform  throughout  many  thoo- 
sands  of  years  of  time,  and  the  conditions  of  the  gravel-making  epocli 
followed  in  perfect  succession,  and  lasted  as  many  thousand  years  more, 
before  the  present  canons  began ;  that  is,  we  are  dealing  with  secular 
causes,  that  lasted  throughout  centuries. 

Conditions  of  erosion  and  transportation^  ratn,  and  river  grade. — We 
solve  the  problem  of  the  Pliocene  rivers  when  we  ascertain  what  made 
the  rivers  to  cease  cutting  some  time  in  the  Tertiary,  and  to  fill  up  1^)0 
feet  deep  with  gravel,  &c.,  and  at  the  end  of  the  Pliocene,  as  marked  bv 
the  volcanic  outbursts,  to  renew  the  conditions  of  erosion  which  have 
given  us  our  present  great  canons. 

Only  two  causes  of  a  general  nature,  such  as  the  case  caUs  for,  can 
be  mentioned : 

1.  Changes  in  the  quantity  of  rain. 

2.  Changes  in  the  grades  of  the  rivers,  whereby  the  same  or  even  a 
larger  quantity  of  water,  would  yet  be  inadequate  to  clear  the  canons 
of  the  loosened  material  from  the  heights  where  such  water  was  ena 
bled  to  disengage  it,  and  to  bring  it  as  far  as  the  caHons,  where  tbe 
gravels  remain  to  this  day. 

Hypothesis  of  a  rainless  Pliocene. — ^A  rainless  Pliocene  period,  such  as 
would  be  implied  under  1,  we  know  could  not  have  existed,  from  tbe 
rich  tropical  character  of  the  vegetation  found  fossil  in  the  gravels. 
Instead  of  being  a  drier  epoch  than  the  present  one  of  stupendous 
erosion,  it  was  at  least  as  rainy,  judging  by  the  erosions,  and  the  rivers 
must  have  carried  at  least  as  much  water. 

Further,  a  rainless  term  would  not  have  seen  the  washed-gravel 
bowlders  loosened  and  rounded  and  carried  as  far  as  the  caiions,  and 
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there  dropped.  There  woold  not  have  been  any  power  to  make  gravel, 
let  alone  the  carrying  of  it 

Under  the  hypothesis  of  a  rainless  Pliocene  period  there  mast  have 
been  three  secular  changes  in  the  rainfall,  the  causes  for  which  could 
be  none  other  than  the  relations  of  land  to  sealevel,  indirectly  also 
implying  alterations  in  drainage  grades. 

Alterations  in  the  river  grades  by  uplift  and  subsidence^^L  accordingly 
ascribe  the  filling  of  the  Pliocene  cailons  with  gravel  to  a  lessening  of 
the  grades — ^perhaps  attending  the  uplift  of  the  Coast  Bange.  This  latter 
tooic  place  during  the  Pliocene  river  period  to  the  extent  of  at  l€<Mt  800 
feet  near  Monte  DiablOy  that  being  the  difference  between  the  height  of 
the  Miocene  rocks  that  were  uplifted  in  the  Pliocene  and  the  Pliocene 
gravels  of  Livermore  Valley  and  Bay  County  sea-lines  and  sea-beaches 
of  the  sanae  period,  uplifted  in  the  Post-pliocene,  or  the  subsidence  of 
the  coast  may  have  had  something  to  do  with  it 

The  general  Post-pliocene  rise  of  the  land,  including  the  Sierra,  fur^ 
Dished  the  erosive  grades  for  the  present  canons. 

Alterations  in  grades  by  uplift  alone. — While  in  the  light  of  geological 
history  elsewhere,  the  world  over,  it  may  be  accepted  as  highly  probable 
thatthere  were  oscillations  of  the  land  on  the  Pacific  coast,  that  is,  periods 
ofdepiession  alternating  with  and  subdividing  the  general  upward  move- 
ment, tbequestionisimm^terial  so  far  as  thecloggingofthePlioceue  rivers 
of  the  Sierra  Nevada  is  concerned ;  for  the  same  result  as  to  change  of 
grades  would  have  been  brought  about  merely  by  alternating  periods 
of  nplift  affecting  now  the  coast  region  of  the  period,  now  the  summit, 
in  the  order  of  the  figures  on  the  diagram. 

Particular  effect  of  movements. — ^The  movement  expressed  by  (1)  and 
(3)  whereby  the  Sierra  was  uplifted,  was  in  short  interrupted  in  the  Plio- 
cene at  the  stage  of  elevation  expressed  by  the  line  A  B ;  in  all  other 
respects  it  was  one  and  the  same  movement 

The  movement  (2)  took  place  in  the  Pliocene  river  or  gravel  period  in 
the  elevation  of  the  entire  Coast  Bange,  as  is  elsewhere  demonstrated  in 
this  paper.  But  to  what  extent  this  identical  movement  may  have  ex- 
tended across  the  subsiding  valley  of  Alta  California,  if  at  all,  must  be 
i^  in  tbe  uplifted  Miocene  or  older  Pliocene  strata  by  which  we  read 
the  same  movement  in  the  Coast  Buige,  or,  what  would  be  equivalent,  in 
6Qch  evidences  as  may  exist  of  a  general  subsidence  of  the  land,  as  in- 
dicated by  (2>)  in  the  diagram,  bringing  the  sea-line  of  the  Pliocene  tern* 
porarily  to  E  D. 

Final  altitude  of  the  Sierra^ — Attention  being  called  to  the  proper 
inethods  of  observation,  it  remains  only  to  be  said  that  tbe  alteration  of 
river  grades  in  different  periods  wherever  established  will  enable  us  at 
once  to  solve  numerous  other  highly  important  geological  problems;  as, 
jo  this  instance,  the  exact  period  and  the  extent  of  tlibe  final  uplift  of  the 
Sierra  Nevada. 

InHtability  of  the  relations  of  land  and  seat, — ^The  fiirst  grand  fact,  in- 
Y^j  established  by,  and  lying  at  the  foundation  of,. geological  science, 
IS  the  instability  of  the  relations  of  level  of  land  and  sea.  Nothing  is 
stationary  j  the  law  is  that  of  eternal  change.  But  there  in  the  hills  is 
"  The  original  Book  of  History,  the  Unchanged  Beeofd.''  The  ocean 
^  its  quantum  of  fluid,  but  the  solid  cmst  is  the  changing  element, 
^rever  either  rising  or  sinking  in  relation  to  tbe*  surface  of  the  sea. 
Jhe  uniform  operation  of  simple  laws  throughout  cycles  of  time  will 
lomish  us  with  the  cause,  though  no  one  has  yet  been  aUe  to  interpret 
nueqaivocally  the  law  or  combination  of  physical  laws.  Whether  the 
varying  conditions  which  produce  these  ogpoaite-  xsesalts  of  uplift  and 

25h 


386    MINES  AND  MINING  WEST  OF  THE  BOCKT  MOUNTAINS. 

sabsidence  reside  in  the  rocks  or  in  tbe  central  snn  of  the  nniverse; 
whether  it  be  adjacent  submarine  accnmalation  that  panses  the  wrink- 
ling  of  the  layers,  or  the  shifting  of  the  earth's  belt  of  equatorial  sphe- 
roidicity, attributable  to  cosmiical  causes,  or  both. 

Alterationa  on  the  shareg  of  the  Atlantic. — Several  alternating  depres- 
sions and  uplifts  of  the  coasts  of  Europe  and  America  on  the  Atlantic 
shores  have  been  well  established  from  the  geological  records,  attested 
in  a  thousand  localities. 

A  clear  record  is  requisite, — ^Now  on  these  Pacific  shores  the  record  is 
even  more  plain,  and  far  more  striking  and  vast  as  to  uplift.  But  hov 
are  we  to  know  what  shores  sank  or  went  out  of  sight  under  the  sea! 
We  are  to  read  the  book  in  those  places  where  it  has  again  risen,  and 
to  discover  the  records,  if  any  exist,  of  its  having  been  above  sea-level 
before  any  subaqueous  materials  were  deposited. 

The  stationary  sea  gives  the  perpetual  datum,  whose  posi^on  is  as 
well  defined  by  its  coast  deposits  and  abrasioils  as  is  its  horizon  to  the 
eye.  But  I  shall  not  attempt  to  enter  into  the  £acts,  however  important, 
now  involving  broad,  continental  movements,  Mid  bearing  only  locally 
upon  the  problem  of  the  Pliocene  rivers. 

Altered  courses  of  drainaffc^-^The  course  of  the  ancient  rivers  of  tbe 
Sierras  has  been  firequeutly  remarked  to  be  ^*at  right  angles"  to  that  of 
the  present  streams.  An  any  change  of  bed  snch  as  has  been  here  de- 
scribed, there  would  necessarily  be  crossings  and  recrossings  at  right 
angles,  and  all  other  angles,  by  the  displaced  waters.  No  uniformity 
of  crossing  or  angle  in  one  direction  more  than  another  has  ever  been 
attempted  to  be  made  out  by  actual  measurement  After  devotin)? 
considerable  pains  to  the  collecting  of  facts  for  the  determiuatioD  of 
this  question,  the  conclusion  I  have  arrived  at  is  that  the  Plioceue 
rivers  have  not  varied  at  all  in  the  general  course  from  that  of  the  pre- 
sent rivers ;  and  if  such  be  not  the  case,  the  contrary  at  least  remaius 
to  be  proven. 

THE  GOLD-BSABma  GBAYELS. 

The  Big  Blue  lead. — ^The  ^^Big  Blue"  lead  is  a  myth,  passing  throagh 
every  miuer's  claim,  where,  there  is  deep  gravel. 

The  usually  received  evidence  of  any  ancient  stream's  crossing  a  pre- 
sent mountain  water-shed  into  another  basin  is  that  there  is  gravel 
found  on  both  sides,  and  that  a  range  of  mining  camps  can  be  soaght 
out  npon  the  map  on  the  supposed  line  of  an  ancient  river's  coor^- 
But  gravel  is  as  universal  as  are  drainage  gutters.  The  primary  point 
in  the  geography  of  such  a  river  usually  is  that  it  runs  where  there  is 
rich  ground — ^perhaps  for  sale.  All  the  facts  as  to  irregularities  or 
incompatibilities  of  grade  can  easily  be  ignored  in  hypothetical  casesi. 
The  character  of  the  gravel,  aa  to  the  distance  it  may  have  traveled,  or 
the  Tolnme  of  water  in  the  stream  which  carried  it,  within  broad  or 
narrow  valleys,  are  points  too  fine  to  be  worthy  of  attention.  So  gen- 
eral is  the  belief  among  miners  in  great  changes  of  level  since  the 
period  of  activity  of  these  rivers  that  no  attempt  is  usually  deemed 
necessary  to  prove  the  fact  of  all  facts,  universally  admitted.  No  moan- 
tain,  then,  need  staud  in  the  way  of  anybody's  *Blue  lead.  The  wbule 
country  was  '*hove  up." 

A  lank  philosopher  of  the  pick,  at  Quaker  Hill,  cahried  this  logic  t« 
bed-rock,  in  expressing  to  the  writer  his  opinion  that  "the  gr^el  itself 
was  hove  up,  for  he  did  not  see  why  the  stones  might  not  just  as  well 
have  been'  hove  up  round  as  in  any  other  way." 
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'No  faulting — the  movements  secular  and  general. — ^The  facts,  as  far 
as  developed  by  the  State  geological  survey,  establish  an  almost  perfect 
local  qaiescenoe  of  the  beds,  shown  in  the  nnbroken  local  continaous- 
Dess  of  the  gravels.  Faults  are  rare  and  always  doabtfal  as  to  the 
bed-rock.  I  have  recognized  but  one  unmistakably,  (at  Timbuctoo,)  and 
that  may  have  been  due  to  the  operations  of  bank-blasting  and  wash- 
log. 

Whatever  changes  of  level  took  place  on  the  western  slope  of  the 
Sierra  Nevada  after  the  period  of  the  Pliocene  rivers,  were  not  paroxys- 
mal or  local,  but  secular,  i.  a.,  they  endured  throughout  cepturies  of  time 
and  were  general,  as  already  intimated. 

Axes  of  uplift  of  the  voleanie  period. — ^Tet  what  variations  of  drainage 
the  newer  volcanic  axes  of  disturbance  may  have  brought  forth  in  gen- 
eral in  the  region  between  Liussen  and  Pilot  Peaks,  where  the  older  bed- 
rock of  the  Sierra  sags  to  an  altitude  half  that  of  the  Central  Pacidc 
Kailroad  Pass,  only  fifty  miles  further  north,  remain  to  be  established,  if 
soch  variations  exist  No  one,  so  far  as  I  am  awave,  has  ever  taken  the 
troable  to  point  them  out  otherwise  than  hypothetically  by  the  evidence 
of  the  gravel-range  in  general. 

The  blue  lead  in  Sierra  and  Plumas. — ^Now  the  evidence  of  the  local 
origin  of  the  gravels  of  the  region  around  Pilot  Peak  and  Slate  Creek 
Basin  is  plainly  read  in  their  gradual  assimilation  to  the  character  of 
canon  or  ravine  gravels,  as  you  approach  the  present  water-shed  at 
Hepsidan,  under  Pilot  Creek.  And  the  Plumas  gravels  jnay  as  reason- 
ably be  supposed  to  belong  to^the  ancient  Oroville.and  Spanishtownr 
gravels  of  the  Pliocene  Feather  Biver,  which  loses  itself  under  the  lavas 
Dear  Spanishtown,  and  to  be  identical  with  the  present  drainage  of  the 
Feather  Biver  in  Plumas  County,  as  with  any  other  drainage-basin, 
fifty  miles  farther  south  on  the  general  slope  of  the  Sierra.  Certainly, 
this  is  more  reasonable  until  the  contrary  has  been  established  by  other 
iacts  than  that  there  are  simpiy  gravels  in  both  Sierra  and  Plumas 
Counties,  adjacent  in  Yuba  and  Feather  Biver  Basins.  A  further  stddy 
of  Pliocene  and  volcanic  dynamics  in  this  region,  though  interesting, 
would  be  beyond  the  scope  of  this  paper. 

Whence  came  the  aur\ferous  gravels  of  Odlifomia  f — ^The  accompanying 
diagram  of  the  geology  of  the  gold-bearing  slates,  with  their  relations 
to  the  older  and  newer  sea-bottoms  or  land^  will  tell  the  story. 

The  unshaded  white  in  the  accompanying  diagram  represents  the 
oeeanbottom  of  to-day,  along  shore;  the  lightest  shading,  not  cross- 
matched, the  paleozoic  shore-bottom  in  the  early  or  dark  ages  of  geol- 
ogy; the  lightest,  Qross-hatched,  the  land,  or  the  Pacific  coast  of  that 
period. 

Silurian,  Devonian,  and  Carboniferous  fossils  brought  by  Mr.  Clayton, 
and  others,  fi'om  Silver  Peak  and  other  points  lithologically  related  in 
Xevada,  have  determined  for  us  in  general  terms  the  great  fact  as  rep- 
resented. 

The  Middle-age  shore, — ^The  intermediate  one,  between  the  lightest  and 
darkest  shadings  of  the  sketch,  is  the  one  which  concerns  us  most.  It 
^presents  in  general  the  area  of  the  auriferous  slates.  A  portion  of 
this  shading,  it  will  be  observed,  is  done  by  lines  sloping  down  towards 
the  left;  this  represents  the  off-shore  or  deep-sea  mud  which  washed 
down  from  the  Paleozoic  or  ancient  shore  in  the  Middle-age  or  Beptil- 
ian  period  of  geology  that  next  followed  the  Paleozoic  time,  or  age  of 
Fishes. 

Islands  and  shallows. — ^The  area  so  shaded  was  dotted  by  islands  from 
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which  came  the  cong^lomerates  we  And  interspersed  here  and  there  in 
the  slates,  or  muds  as  they  were. 

.  Another  portion  of  the  same  general  tint,  it  will  be  observed,  is  shaded 
by  lines  sloping  down  towards  the  right,  this  and  the  last  mentioned 
having  a  close  relationship  to  each  other.  TAis  is  the  area  of  predom- 
inating granite  which  was  once  probably  pretty  generally  covered  bj 
slates,  which  were  accordingly  subjected  to  all  the  vicissitndes  attending 
the  nplift  of  a  granite  mountain  core,  that  of  the  Sierra  Nevada,  showing 
only  spots  of  slates,  as  represented.  The  slates  are  mostly  gone;  the? 
would  naturaUy  have  been  less  thickly  bedded  so  close  to  the  middle- 
age  shore. 

A  transversehreaJc cmd  sag. — ^Between  theOroville  Table Monntain  and 
Piety  Hill  (near  Shasta  City)  gold-mining  districts,  the  slate  or  gold 
formation  sags  into  or  crosses  Sacramento  Valley,  and  is  partly  cat  ofl^ 
partly  only  exposed  by  the  deep  erosions  of  the  npper  Sacramento ;  being 
covered  at  the  sur£Eice  throaghont  this  fifty  miles  of  distance  by  a  broad 
sheet  of  lava  from  L»9sen  and  Shasta  Peaks,  the  tabular  cliffs,  of  whieli, 
as  plainly  seen  firom  the  railroad,  designate  the  shore-line  where  these 
lavas  broke  into  the  Pliocene  sea. 

Deep-sea  mud  and  mountain  dome.-— That  the  slate-forming  mods  were 
deposited  in  pretty  deep  water  throaghont  a  long  jieriod  of  time,  we  have 
good  reason  to  believe,  from  their  consistency,  and*  from  their  vast 
thickness.  No  careful  geological  measurement  of  the  thickness  in  feet 
has  ever  been  Mtempted  with  satisfactory  results.  Yet  it  woald  seera 
*that  in  the  extreipe  simplicity  of  the  regularity  of  the  bedding  of  the 
slates  as  here  indicated  along  the  entire  western  slope  of  the  range,  we 
should  not  find  it  difficult  to  hit  upon  the  precise  method  of  granitic 
uplift  whereby  the  off-shore  mud-strata  became  shaped  into  a  dome  of 
unparalleled  sublimity,  presenting  to  oar  view  a  base  or  eectioQ  of 
seventy  miles,  and  an  altitude  of  8,000  or  10^000  feet. 

Type  of  relations. — The  relation  cf  this  Mesozoic  formation  to  th6j 
Paleozoic  shore  becomes  obvious  from  the  accompanying  diagram.  The 
granite  island  centers  as  they  were  then  in  the  axis  of  the  Sierra  Nevada, 
before  the  uplift  of  these  beds,  had  the  same  relation  to  the  Pacific  shore 
of  the  period  that  the  granite  Farallon  Islands  have  to  the  Pacific  shore! 
of  to-day. 

Axial  geometry  of  California. — ^It  will  be  observed  that  the  axes  or 
efforts  of  uplift  developed  a  form  like  this.  A  valley  was  formed  open- 
ing northward  like  Eel  and  Salinas  Bivers,  as  if  intended  to  connect  witk 
the  Klamath  (see  the  striking  identity  of  axis)  and  drain  into  the  oceat 
at  its  month.  But  the  Siskiyoa  Mountains  near  Weaverville  developed 
a  split  or  spur,  A  B,  to  seaward,  in  sympathy  with  the  Monterey  and 
San  Francisco  granitic  arms,  0  D,  from  the  Tejon,  thus  backing  tbft 
waters  frt>m  what  would  have  been  their  original  natural  course,  and 
forcing  them  to  find  a  way  by  the  lowest  sag,  B  O ;  laying  the  founda^ 
tion  for  the  future  topography  of  the  great  Califomia  Yalley,  itself  a 
valley  of  depression. 

The  volcanic  plateau. — ^The  extensive  (scarcely  explored)  volcanic  pli* 
teau  of  Shasta  and  Lassen  Peaks  extending  to  Goose  Lake,  (the  Modoc# 
country,)  represented  by  the  letters  A  E  F,  owes  its  origin  primarily  i» 
the  manner  in  which  these  forces  of  uplift  affected  that  intermontana 
area  which  discharges  its  waters  through  the  break  or  sag  of  the  aorit 
erous  slates  into  Sacramento  Valley.  Ages  later,  in  the  Tertis^y,  whei 
the  Pliocene  rivers  were  done  scooping  out  their  treasure-chests  for  tiM 
hydraulic  miners  that  are  now  at  work  in  them,  and  when  tiie  gnsil 
valley  of  California  was  not  yet  dry  land,  there  were  further  changes  of 
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Relation  of  Memtzoic  fiTtTKi'.inii  to  Paheozoic  sliore — see  p.  388. 


Skeleton  pLin  of  nplifts  in  Califomia^see  p.  388. 
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level,  interesting  to  consider  in  connection  with  this  platean,  the  history 
of  which,  as  read  in  the  Pliocene  gravels,  is  only  the  later  history  of 
the  auriferons  slates. 

Bering  upon  the  northern  auriferotLS  coast-gravels, — ^I  have  gone  some- 
what definitely  into  the  coast-gravels  near  Monte  Diablo,  Monnt  Saint 
Helena,  and  San  Francisco  for  a  purpose.  They  furnish  the  clew  to  the 
recent  geology  of  a  thousand  miles  of  the  Pacific  coast.  Following  out 
their  saggestions,  I  visited  the  auriferous-gravel  regions  of  Trinity  Basin 
and  the  tar  north  British  Columbia^  Their  relations  to  the  gold-bluffs  and 
north  coas^gravels,  and  to  the  Klamath  and  Trinity  subaqueous  gravels, 
found  in  the  higher  hills,  suggested  to  me  other  points  of  importance, 
as  expressive  of  the  recent  geological  history  of  the  country. 

Bnt  to  enter  into  the  dynamical  geology  of  the  coast  at  large,  as  read 
in  the  light  ot  the  gravels  of  the  Fraser,  the  Columbia,  and  the  Colo- 
fado,  &c^  or  to  transcribe  .the  notes  I  have  gathered  bearing  upon  the 
audent  rivers  of  auriferous  note  in  the  great  interior,  would  be  to  ex- 
tend too  far  the  dimensions  of  the  present  paper. 

For  the  same  reason  I  do>  not  touch  upon  the  economical  results  of 
the  occnnence  of  different  methods  and  conditions  in  this  natural  con- 
centration of  gold  in  the  ancient  gravels  that  have  been  developed  by 
plaoermiDing,  the  fuller  understanding  of  which  is  the  world's  ample 
indnoement  for  the  study  of  the  geology  of  the  gravels. 
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CHAPTER    XVII. 

HYDRAULIC  MmiNG  IN  OAUFOBNIA. 

The  origin*  of  this  branch  of  mining  dates  back  as  far  as  the  spring 
of  1852,  and  illastrates  the  old  adage,  that  necessity  is  the  mother  of  in- 
vention. The  crevicing  knife  and  spoon  had  done  their  duty ;  the  f^old- 
rocker  was  generally  displaced  by  the  '^Long  Tom ''and  ^<6rizzley,''aD(i 
these  again  were  superseded  by  long  lines  of  slnioe-boxes,  ^xkd,paripa$$Uy 
the  fissures  and  crevices  in  the  exposed  or  denuded  bed-rode  on  the  river- 
banks  were  relieved  of  their  gold-nugg^is ;  the  shallow  ravines  were 
mostly  worked  oat;  rich  gravel  ^Uecuis''  were  followed  into  sides  of 
hills  or  mountains,  hiding  themselves  .under  apparently  worthless 
masses  of  earthy  matter,  the  height  of  the  latter  increasing  with  everj 
step  onward,  and  the  miner  saw  that  neither  ^^ stripping''  nor  ^ grouii(i- 
sluicing"  could  secure  to  him  a  proper  reward  for  his  labor. 

Besides  this  increase  in  labor  and  decrease  in  pay  the  frequent  eccor 
rence  of  accidents  by  the  caving  of  banks  urged  the  adoption  of  other 
plans  for  working.  Tunnels  and  drifts  were  started  in  many  places; 
shafts  were  sunk  and  gold-bearing  strata  of  gravel  were  found  one  beloir 
the  other,  the  richness  generally  increasing  with  depth.  The  richest 
deposit  was  worked  by  drifting,  and  the  mine  was  abandoned  as  worth- 
less after  thi^  was  extracted. 

Thus  stood  matters  in  the  spring  of  1852,  when  a  miner,  whose  name 
is  not  remembered,  put  up  a  novel  machine  on  his  mining  claim  at  Yau- 
kee  Jim,  in  Placer  County.  This  machine  was  very  simple.  From  a 
small  ditch  on  the  hill-side  a  flume  was  built  towards  the  ravine,  where 
the  mine  was  opened ;  the  flume  gained  height  above  the  ground  as  the 
ravine  was^  approached,  until  finally  a  ^^  head  "  or  vertical  height  of  40 
feet  was  reach^  At  this  point  the  water  was  discharged  into  a  barrel, 
from  the  bottom  of  which  depended  a  hose,  about  6  indies  in  diameter, 
made  of  common  cow-hide,  and  ending  in  a  tin  tube,  about  4  feet  long, 
the  latter  tapering  down  to  a  final  opening  or  nozzle  of  one  inch. 

This  was  the  first  hydraulic  apparatus  in  California.  Simple  in  de- 
sign, dwarfish  in  size,  yet  destined  to  grow  out  of  its  insignificance  into 
a  giant  powerful  enough  to  remove  mountains  firom  their  fonndatioDS. 
The  news  spread  iimong  the  miners,  the  wonderful  practicability  of  the 
new  invention  was  at  once  acknowledged,  and,  wherever  circumstances 
permitted,  a  *^  hydraulic,"  the  name  iMiopted  for  the  novel  apparatus, 
was  "  rigged." 

Improvements  suggested  themselves  from  the  beginning.  The  hose, 
made  out  of  green  cow-hide,  rotting  under  the  steady  exposure  to  water, 
became  very  soon  not  only  offensive,  but  altogether  useless.  Some 
old  sailors  adopted  sailcloth,  or  heavy  canvas,  as  a  substitute ;  and 
the  sail-maker's  tntde  was  called  into  requisition  at  every  mining-camp. 

*  This  chapter  was  written  by  Mr.  Charles  Waldeyer,  of  Cherokee,  Butte  Coautr. 
California.  My  own  share  in  it  amounts  to  nothing  more  than  a  slight  revision  w^ 
condensation,  incidental  to  the  preparation  of  the  manuscript  for  the  press.  I  ntti 
not  vouch  for  Mr.  Waldeyer's  thorough  acquaintance  with  this  subject  in  all  the  bear- 
iugs  of  practice.  The  internal  evidence  of  his  work  is  conclusive  on  that  head." 
B.  W.  R. 
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How  well  this  canvas  hose  has  answered  the  purpose  is  evidenced  by 
the  fact,  that  even  now,  after  a  trial  of  twenty  years,  it  is  used  to  a 
great  extent,  particularly  in  mines  to  which  the  transport  of  iron  pipe 
i»  inconvenient.  With  the  increasing  strength  of  the  material  for  hose 
greater  pressure  conld  be  applied,  and,  in  some  favored  places,  hydro- 
static pressure  of  a  hundred  or  more  feet  was  created,  producing  a  work- 
ing power,  which  overwhelmed  in  a  short  time  by  its  own  strength  the 
facilities  for  its  application ;  or,  in  other  words,  absorbed  the  grade  or 
fall,  indispensable  to  hydraulic  mining,  in  both  directions ;  filling,  in 
the  downward  direction,  the  natural  outlet  with  dShris  or  tailings,  and 
leaving  in  its  progress  the  richest  part  of  the  deposit,  the  bottom,  be- 
yond reach. 

The  same  venturous  spirit  which  induced  the  California  miner  to 
rush  to  fabled  Gold  Lake,  or  to  Gold  Bluff,  and  later  to  Frazer  Eiver, 
Idaho,  Arizona,  &c,  had  led  him  to  seek,  in  the  hydraulic  process,  the 
qnick  realization  of  his  hopes  for  great  wealth ;  but  when  it  became 
evident  that  besides  the  rich  placer,  large  water-ditches  and  long  tun- 
nels were  necessary,  requiring  both  money  by  the  hundred  thousand, 
and  time  by  many  years,  then  the  zest  for  hydraulic  mining  drooped, 
and  only  a  few  enterprises  outlived  the  reaction.  These  were  carried 
on  generally  by  men  of  small  means,  but  of  indomitable  energy.  Many 
years  of  anxiety  and  hardship  passed,  but  the  time  came  when  ditches, 
from  twenty-five  to  fifty  miles  in  length,  supplied  plentifnl  water,  and 
tanuels,  long  and  deep,  carried  in  endless  flow  hill  and  ^mountain  side 
to  the  river-beds  and  valleys  below.  Succ;ess  was  gained ;  experien(*.e 
bad  shown  that  the  larger  the  scale  on  which  hydraulic  mining  was  car- 
ried on,  the  more  profitable  the  results  would  be.  New  inventions  were 
made ;  instead  of  discharging  streams  of  two  or  three  hundred  inches 
against  the  ^^  bank,"  a  thousand  inches  of  water,  about  equal  to  1,579 
cubic  feet  per  minate,  were  discharged  with  a  velocity  of  about  140  feet 
per  second.  Bank-blasts  of  from  five  to  fifty  tons  of  powder  were  fired, 
pTepariog  the  groand  for  the  action  of  water.  Splendid  results  were 
I'ealized,  and  hydraulic  mining  became  a  favored^  field  for  the  invest- 
Daent  of  capital.  ^ 

Not  only  sucbinventions  as  Craig's  "  Globe  Monitor''  and  "  Dictator," 
er  Fisher's  '^  Knuckle-Joint  and  Nozzle,"  all  of  them  instruments  ad- 
mitting of  any  desirable  strength  or  size  for  the  discharge  of  hundreds 
or  even  thousands  of  inches  of  water,  but  the  discovery  of  the  most 
powerful  explosives,  such  as  nitro-glycerine,  giant-power,  &c.,  and, 
fnrthermore,.the  invention  of  the  diamond  drill,  have  raised  hydraulic 
mining  to  one  of  the  foremost  and  most  lucrative  pursuits  in  Califor- 
nia. 

Already  chasms  of  a  thousand  feet  vertical  depth  are  successfully 
<!ros8ed  by  huge  iron  pipes  to  convey  water  to  isolated  points.  The 
practical  test  has  proven  that  air  can  never  collect  at  the  lowest  point 
of  the  inverted  siphon,  the  point  where  the  greatest  pressure  of  water 
feaalts.  Uncalled  for  as  this  remark  may  seem,  it  must  be  excused  for 
the  reason  that  actually  men  of  good  sense  and  some  engineering  capac- 
ity expressed  fear  that  air  would  be  carried  down  with  the  water  to  the 
West  point  of  the  pipe  or  siphon,  and  collect  there  finally  to  a  great 
extent  under  the  pressure  of  two  immense  columns  of  water,  and  might 
explode  at  any  moment  as  in  an  over-charged  air-gun.  This  question 
^as  decided  like  the  dispute  about  ^^  weight  or  no  weight  of  the  fish  in 
water " — not  by  philosophy,  but  by  practical  experiment.  After  the 
great  pipe  of  the  Spring  Valley  Canal  and  Mining  Company,  of  Chero- 
kee, Butte  County,  was  laid  across  West  Branch — a  depression  of  about 
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900  feet — great  care  was  taken  in  filling  it,  and  the  air-valves  werei 
fully  watched.  These  air-valves  showed  action  on  that  side  only  { 
which  the  pipe  was  filled ;  when  the  colnmn  of  water  rose  to  the 
of  discharge  not  a  single  air-bubble  could  be  perceived,  and  tlie 
decanted  gently  and  without  a  ripple.  As  the  danger  of  accuma 
of  air  was  only  feared  for  pipes  conveying  water  under  enormous 
sure,  the  experiment  cited  above  must  necessarily  dispel  all  false 
ries,  and  it  must  be  acknowledged  that  the  only  question  in  the  co] 
ance  of  water  through  pipes  is  that  of  sufficient  strength  of  the  p 
stand  the  pressure  of  the  water,  be  the  vertical  height  500  or 
feet.* 

Thus  the  field  for  hydraulic  operations  is  immensely  enlarged ; 
all  gravel  deposits  are  accessible,  no  matter  at  what  elevation  th 
found,  and  the  production  •f  gold  will  keep  pace  with  the  develo; 
of  other  great  industries  of  the  country. 

Legislation, — ^The  Congress  of  the  United  States  and  the  legi 
of  California  have  done  much  by  passing  wise  laws  fbr  the  pro 
and  encouragement  of  mining  interests ;  and  it  is  to  be  hoped 
further  protection  and  facilities  will  be  granted  where  justice  and 
sense  recommend  them.    How  necessary  more  legislation  to  pro 
great  hydraulic  mining  interest  will  be  must  become  evident  wh 
unavoidable  consequences  of  hydraulic  mining  are  duly  consi 
The  whole  process  of  hydraulie  mining  tends  to  remove  moan 
auriferous  gravel  deposits  from  their  natural  position  and  to 
their  bulk  to  the  valleys  below.    Where  watercourses,  like  the 
Feather  River,  American  Biver,  and  other  large  tributaries  of 
ramento  Eiver  are  the  first  recipients  of  the  debris  and  tailin 
duced  by  hydraulic  mining,  the  danger  of  a  serious  blockade  of  t 
of  tailings  is,  to  a  great  extent,  removed  by  the  floods,  which  gei 
occur  every  winter  season,  and  culminate,  as  experience  has  sho 
lea«t  once  in  ten  years,  in  an  immense  rush  of  waters. 

These  floods  clear  the  rivers  to  a  great  extent,  and  wash  the 
lation  of  tailings  into  the  Bay  of  Sail  Francisco,  and  perhaps  i 
Pacific  Ocean.    But  where  such  water-courses  are  entirely  in 
and  where  only  small  streamlets  (generally  known  in  California 
the  name  of  ^'  dry  creeks,"  carrying  great  volumes  of  water  duri 
rainy  season,  but  altogether  dry  in  summer  and  fall)  are  the 
outlets,  or  where  even  these  streamlets  are  wanting  and  artifici 
lets  have  to  be  made,  serious  questions  about  the  deposit  and 
lation  of  tailings  arise  and  threaten  to  cripple  one  of  the  most  im 
branches  of  that  industry,  to  which  California  owes  her  rapid  ri 
wonderful  prosperity. 

Since  the  lands  of  the  United  States  were  thrown  into  market^; 
ing  locations  have  been  made  in  closest  proximity  to  the  mines; 
alongside  of  those  ^*  natural  outlets"  which  had  been  used  for 
years  prior  as  the  recipients  of  tailings,  an  unfortunate  rival 
arisen  between  the  mining  and  farming  interests  of  the  State ; 
the  most  influential  newspapers  of  the  country  unqualifiedly  plea 
cause  of  the  agriculturist,  and  the  miner  was  represented  as  a  m 
facer  and  destroyer  of  the  facis  of  nature.    When  it  is  consider 
immense  is  the  area  of  agricultural  land,  and  how  limited,  co 
tively,  the  extent  of  mineral  land,  it  seems  surprising  that  such 
nism  should  arise,  or  that  all  legitimate  means  are  not  used  to 
the  causes  of  irritation. 

*The  trouble  arising  from  air|  $»  well  as  the  danger  of  a  collapse  by  a  yacui 
be  discussed  later. 
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It  is  evident  bydranlic  mining  necessarily  creates  an  immense  flow  of 
debris  or  tailings,  and,  therefore,  this  modus  of  mining  requires  not 
only  the  introdnction  of  great  quantities  of  water,  through  long  and 
costly  ditches,  or  the  borisg  of  long  tunnels,  equally  expensive,  but  also 
facilities  for  the  deposition  of  the  debris  or  tailings  in  whatever  natural  or 
artificial  outlet  and  place  of  deposit  is  offered.  If,  therefore,  this  place 
of  deposit  for  the  tailings  is  denied,  hydraulic  mining  is  at  an  end.  On 
the  other  hand,  whenever  the  farmer  receives  his  patent  from  the  United 
SUtes  he  is  sole  master  of  his  quarter-section,  and  can  and  must 
protest  against  any  trespass  on  his  property.  Should  his  property 
cover  the  only  outlet  to  the  richest  mining  region  in  California,  and  even 
sborld  this  outlet  have  been  used  for  twenty  years  as  the  recipient  of 
tailings,  the  farmer's  right  would  not  yield  to  any  priority,  and  the  only 
vaj  to  dispossess  him  of  his  fsntm  would  be  to  buy  him  out  at  his  own 
price. 

It  might  not  deserve  the  name  of  hardship  if  the  miner  were  called 
ppoD,  in  a  few  isolated  cases,  to  secure  the  legitimate  pursuit  of  work- 
ing his  mines  by  paying  enormous  prices  for  land  thus  necessary  to  him ; 
bat  when  whole  townships  would  have  to  be  acquired  in  this  way,  and 
when  farming  locations  were  made  more  for  speculative  than  for  agrl- 
coltoral  purposes,  such  proceedings  would  become  the  most  offensive 
tyranny. 

The  T>roximity  of  these  lands  to  some  of  the  great  gravel  channels  of 
the  country  has  enriched  them  more  oi  less  with  fine  gold,  in  such  a 
way  that  the  question  whether  they  are  truly  mineral  or  agricultural 
may  arise,  and  at  the  same  time  impoverishifd  them  by  thick  layers  of 
volcanic  debris,  sand,  and  other  unfertile  materials.  Common  sense  de- 
clares that  such  lands,  as  a  whole,  are  not  fit  for  agriculture.  Where 
exceptions  occur  let  them  have  their  full  weight;  but  even  then  it  must 
be  'jorne  in  mind  that  certain  portions  of  the  lowlands  flanking 
tbo  great  gravel-streams  of  Galifornia  are  as  necessary  to  hydraulic 
mini.ig  operations  as  water  or  deep  placers  themselves. 

The  General  Land  Office  has  withdrawn  some  of  the  lands  in  question 
from  market,  an  act  of  justice  which  deserves  the  highest  praise ;  but^ 
nevertheless,  these  lands  may  be  thrown  open  to  entry  again,  and  then 
the  question  will  arise. 

The  miner  pleads  that  the  lands  are  necessary  to  him  as  a  place  of 
deposit  for  his  tailings ;  that,  in  fact,  without  them  work  in  his  mines 
is  altogether  stopped;  that  millions  of  dollars  have  been  spent  in 
improvements,  and  that  these  improvements  will  be  almost  a  total  loss 
in  case  these  lands  are  deeded  away  by  the  United  States  Government: 
that  the  right  of  way  for  canals  and  ditches,  granted  by  the  United 
States  Government,  must  necessarily  include  the  right  of  in  and  out; 
that  the  water  coming  in  ts  generally  pure ;  that  the  water  going  otU  ia 
surcharged  with  tailings^  and  must  necessarily  commit  damage  of  some 
l^ind  n^ess  discharged  into  a  stream  large  enough  to  carry  all  tailings 
aloDg;  that  the  Gk)vernment  has  granted  this  right  of  way  over  its  own 
l^ud;  that  the  outlets  for  tailings  were  used  under  this  authority  long 
before  the  United  States  parted  with  the  property,  and  that  therefore 
the  right  of  way  ought  not  to  be  alienated  from  the  miner,  and  all 
damages  legitimately  and  necessarily  originating  from  it  ought  not  to 
fall  to  his  responsibility;  and  that  a  new  disposal  by  the  United 
States  of  the  lands  necessary  as  an  outlet  to  the  miners  would  be  an 
act  of  injustice. 

Could  not  these  lands,  worthless  for  Agriculture  but  indispensable  for 
iQining,  be  altogether  withdrawn  &om  market,  living  them  open  for 
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all  mining  operations  of  the  vicinity^  so  that  no  individaal  interest 
could  enter  upon  themf  Bhonld  a  settler  go  upon  these  lands  he  might 
do  so  at  his  own  peril,  reaping  for  the  time  the  benefit  of  their  n^, 
vrithout  being  entitled  to  damages  whenever  the  tailings  overwhelmed 
him. 

Congress  might  appoint  a  commission  of  competent  men  to  investi- 
gate and  report  on  the  lands  in  question,  and  the  fiirmer  woald  do 
longer  run  the  risk  of  settling  in  good  faith  on  lands  which  would  onlj 
yield  trouble  and  lawsuits  to  him ;  nor  the  miner  fear  to  see  his  yH^ 
ble  improvements  made  worthless,  or  the  proceeds  of  his  mines  swal- 
lowed up  by  enormous  payments  for  damages. 

The  question  about  the  disposition  or  placing  of  tailings  asBnmefi 
such  importance  in  view  of  the  increasing  hydraulic-mining  interest,  tba( 
the  writer  has  considered  it  his  duty  to  point  to  the  future  with  a  wain- 
ing  finger. 

The  three  principal  requisites  of  successful  hydraulic  mining  m^ 
first  and  foremost,  a  gold-bearing  gravel  deposit;  second,  and  not  less 
important,  the  facilities  for  outlet  and  deposition  of  tailings;  third,  as 
abundant  and  permanent  supply  of  water. 

THE  DEEP  aiLiVBL-DEPOSITS  OF  CALIFOBNIA. 

These  deposits  occur  i  n  basins,  channels,  or  river-beds,  differing  In  deptb, 
width,  and  length  like  the  living  streams,  ponds,  or  lakes  of  the  present 
day.  The  deposits  themselves,  consisting  of  gravel,  drift,  or  shingle,  saod, 
and  clay,  differ  in  size  of  bowlders  and  compactness  of  the  different 
stratifications,  as  well  as  in  their  composite  parts.  They  consist  of  the 
detritus  of  all  classes  of  rock  known  in  California,  and  have  received 
evidently  their  gold  from  the  quartz,  which  appears  either  in  bowlders 
and  pebbles,  or  in  sand,  throughout  these  immense  deposits.  Tl^^ 
great  and  noted  channels*  containing  those  deposits  run  from  nortii  to 
south,  and  are  indicated  by  gravel- ridges  and  table-lands,  the  latter 
very  often  covered  with  lava,  basalt,  or  other  volcanic  matter,  such  as 
ashes  and  scoria. 

Springs  inside  of  the  rim-rock  are  sure  indications  of  a  deep  channel 
or  basin.  The  rimrocks,  or  in  other  words  the  shores,  or  banks  of  tbe 
ancient  stream,  must  once  upon  a  time  have  been  high  enough  to  cod* 
fine  the  gravel-deposit  within  their  limits.  For  instance,  a  gravei- 
deposit  appearing  to-day  in  the  shape  of  a  table-mountain,  must  have 
represented,  in  a  former  age,  the  shape  of  Fig.  3,  and  gained  its  pr^ 
ent  appearance  only  through  the  agency  of  water,  which  destroyed 
those  portions  of  rim-rock  and  gravel  deposit  lying  outside  the  dotted 
lines  marked  in  the  figure.  The  cause  which  partly  destroyed  the  rim- 
rock  or  shore  of  the  channel,  and  left  high  plateaus  or  table-moaDtalDS 
as  isolated  landmarks  of  the  ancient  gravel-stream,  has  undoobtedlyi 
to  a  great  extent,  obliterated  every  suiface  indication  of  the  existence 
of  such  a  gravel-deposit ;  or  even  destroyed  the  last  vestige  of  gravel- 
deposit  and  channel,  by  creating  gorges  for  modem  rivers^  which  er^ 
the  ancient  gravel  streams  nearly  at  right  angles,  and  many  hundred 
feet  lower.    As  an  instance,  the  table-mountain  in  Plumas  Goantjt 

^  Theories  differ  concerning  the  extent  and  direction  of  the  gold-bearing  cbaoo^ 
or  deposits.  The  latest,  and  probably  the  most  trustworthy,  \vill  be  found  in  Mr- 
Bowman's  chapter  on  The  Pliocene  Rivers  of  California.  I  have  not  felt  °>y^^^°r^j 
fied,  however,  in  conforming  the  statements  of  this  report  to  any  one  ^^^^'.r^ 
chapter  on  California^,  and  this  chanter  of  Mr.  Waldeyers,  lefleot  the  opinioos  (n  i<^ 
observers  and  authorities. — ^B.  W.  B. 
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known  as  Walker's  Plains,  and  the  table-mountain  near  Cherokee,  in 
Batte  Goanty,  both  of  the  same  formatioii  as  to  gravel-deposit,  &c.,  may 
be  cited.  These  two  table-mountains  were  once  evidently  parts  of  the 
same  great  gravel-stream,  but  are  at  present  separated  by  a  distance  of 
about  thirty  miles,  and  by  gorges  of  more  than  a  thousand  feet  depth, 
forming  now  the  beds  for  tfae  West  Branch  and  North  Fork,  both  tributa- 
ries of  Feather  Biver.  •  Tbe  practical  miner  has  known  for  a  long  time 
that  these  deep  gravel-streams  may  be  discovered  by  following  the  pre- 
sumptive course  of  the  ancient  river,  though  all  outward  indications 
have  disappeared ;  and,  to  sanction  the  view  of  tbe  practical  miner, 
and,  at  the  same  time,  to  show  how  beneficial  is  the  application  of 
science,  it  may  be  added  that  only  recently  valuable  deep-gravel  de- 
posits were  developed,  indicated  by  the  geological  survey  of  Professor 
Whitney,  though  hidden  under  mountains  of  apparently  valueless 
detiital  matter. 

Adaptability  far  hydraulic  operations, — ^Almost  all  gravel -deposits  are 
£t  for  hydraulic  operations,  provided  they  are  gold-bearing  and  will 
admit  of  those  improvements  which  are  essential  to  this  class  of  min- 
ing, to  wit,  sufficient  outlet,  a  place  of  deposit  for  tailings,  and 
abondance  of  water.  After  gaining  the  certainty  that  these  requisites 
can  be  obtained,  the  miner  may  go  to  work  to  open  his  mine,  confident 
of  success.  If  already  other  mines  are  worked  in  apparently  the  same 
gravel-deposit,  he  may  be  pretty  sure  to  find  the  same  stratifications  of 
gravel,  cement,  clay,  sand,  &c.,  and  he  must  then  judge  for  himself 
whether  it  will  be  advisable  for  him  to  drive  at  once  a  tunnel,  or  to 
ascertain'  first,  by  shaft  or  incline,  the  depth  of  the  basin  or  channel. 

Should  the  nature  of  the  ground  admit  the  sinking  of  a  shaft  or  in- 
cline, it  would  be  advisable  to  do  so,  since  even  after  a  tunnel  is  com- 
pleted, water  introduced,  and  everything  ready  for  hydraulic  opera- 
tions, the  opening  of  the  mine  will  have  to  be  done  either  by  shaft  or 
incline.  It  is,  however,  very  often,  and  particularly  in  those  deep 
gravel  deposits  which  were  never  submitted  to  drainage,  a  costly  and 
difficult  job  to  sink  a  shaft  or  incline,  by  reason  of  the  quicksand  and 
loose  gravel.  The  miner  must  therefore  consult  the  extent  of  his  means 
before  he  ventures  upon  hazardous  operations. 

The  character  of  these  ancient  deposits,  generally  speaking,. is  the 
same.  Though  they  may  differ  in  the  hardness  and  compactness  of  the 
gravel,  or  may  have  been  disturbed  by  local  influences,  still  there  is  a 
prototype,  the  description  of  which  may  fairly  apply  to  all.  The  oldest 
gravel-deposit  found  in  these  ancient  channels  is  that  drift  deposit 
known  under  the  name  of  the  ^'  blue  lead." 

The  blue  lead, — ^This  deposit  is  always  found  deepest  in  the  channel 
and  nearest  to  the  bed-rock.  It  is  composed  of  bowlders  of  serpentine 
rock,  talcose  slate,  and,  in  fact,  of  all  other  rocks  belonging  to  the  slate 
family;  besides  this,  of  quartz  in  bowlders,  gravel  and  sand,  with  an 
admixture  of  clay,  the  presence  of  the  latter  being  always  considered 
a  &vorable  sign  for  richness.  The  whole  mass  is  of  a  color  varying 
^m  blackish  green  to  indigo  blue.  The  qnartz,  though  originally  of 
pure  white,  is  tinged  blue,  and  neither  washing  nor  exposure  to  air  will 

dificolor  it.*    Yery  often  a  deposit  of  huge  bowlders,  rather  rough  and 

**  ■  i.  .  .  I.I  » 

*  Kr.  Waldeyei's  description  of  tbe  blue  lead  Ib  contradicted  by  some  otber  observ- 
^T  who  say  tbat  the  bine  color  of  tbe  lower  deposits  of  aoriferons  gravel  is  due  to 
^  existence  of  protosulpbides  and  protoxides  oi  iron,  which  change  on  exposure  to  the 
fir,  turning  red.  They  say  also  that  the  line  separating  these  two  colors  in  the  deposit 
i«  Dot  one  of  regular  stratification,  but  irregular,  and  dependent  upon  the  access  of  oxi- 
dizing agencies.  Also,  that  the  bowlders  of  the  blue  lead  become  '* rotten"  by  ex- 
posoie.— B.  W.  B. 
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aDgalar  and  intermixed  with  only  a  little  gravel,  is  foand  hi 
rimrock — a  mass  resembling  very  much  a  moraine,  and  of  no  vi 
mining  purposes.  This  deposit,  however,  will  slope  down  towi 
center  or  depth  of  the  channel  or  basin,  and  the  regnlar  bine  h 
appear  on  the  top  of  this  ^<  moraine,"  sometimes  only  a  few  in^ 
thickness,  but  gaining  steadily  in  size  in  the  same  ratio  as  the  ^^j 
diminishes,  till  finally  the  bed-rock  is  reached  by  the  blue  lead^ 
may  have  gained  a  thickness  of  40  feet  or  more. 

This  blue  lead  is  found  in  deposits  rising  from  a  few  inches  toi 
hundred  feet  in  thickness,  and  is  generally  considered  the  nchi 
most  reliable  gold-bearing  deposit  in  the  country.  Though 
packed,  it  can  be  easily  removed  by  the  pick,  and  affords,  tl 
under  proper  circumstances,  an  excellent  material  for  hydrai 
ations. 

Blue  cement — ^There  are  exceptions,  however,  to  this  conditioi 
find  this  deposit  sometimes  changed  into  the  hardest  kind  of 
ment,  yielding  only  to  the  constant  application  of  drill  and 
This  cement  is  generally  very  rich,  but  has  to  be  submitted  to 
ing  process  in  mills,  similar  to  quartz-mills.  In  such  cases  the  h; 
process  can  therefore  only  be  applied  till  this  blue  cement  is 
tered,  but  it  produces  a  double  benefit,  extracting  not  only  the  go] 
the  upper  strata,  but  also  freeing  the  blue  cement  from  all  incuml 
and  making  thus  its  breaking  up  a  comparatively  easy  matter. 

Rotten  bowlders. — ^Next  to  the  blue  lead  or  cement  a  yellowish  i 
dish  gravel  is  found,  generally  very  rich.    It  is  known  in  somi 
ties  under  the  name  of  rotten  bowlders,  and  is  composed  of 
gravel,  and  bowlders  of  day-slate.    This  deposit  is  from  5  to  25 
thickness,  in  some  localities  even  thicker.    It  is  rather  soft  an^ 
worked,  and  consequently  excellent  material  for  the  ^^  hydraulic] 

Upper  gravel, — ^The  blue  lead  and  the  yellow  gravel,  or  rotten  boj 
next  to  it,  are  the  principal  gold-bearing  strata ;  still,  the  de] 
quartz,  gravel,  and  sand  overlying  these  in  huge  masses,  cool 
particles  of  gold,  known  as  flour-gold,  in  sufilcient  quantities 
the  working  of  these  upper  strata  sometimes  very  remunerative.: 

These  different  deposits  gain  their  full  characteristics  only 
the  deeper  and  more  level  portions  of  the  channel  or  basin,  and 
pronounced  toward  the  sloping  river  or  shore. 

Quicksand. — As  on  the  bars  of  the  present  rivers,  great  bodies^ 
are  found  on  the  sloping  rim-rock,  which,  under  the  influence  of 
become  quicksand  and  form  the  greatest  obstacles  to  the  sini 
shafts  or  inclines,  whenever  found.  This  sand  seems  to  be  nothi 
crushed  quartz,  and  yields  in  many  instances  small  particles 
In  hydraulic  mining  it  is  rather  an  advantage,  as  it  offers  no 
to  a  stream  of  water  and  facilitates  the  caving  of  any  superinci 
strata. 

Iron  cement — Small  streaks  of  a  very  hard,  brownish  cement, 
ally  called  iron  cement,  from  1  to  2  inches  thick,  may  separate  tl 
ferent  gravel-deposits  mentioned  above.    These  cement-streaks 
ily  crushed  by  the  falling  bank  or  a  blow  of  the  sledge,  and  thi 
posed  of. 

Pipe-clay. — ^In  almost  all  deei^  gravel-deposits  a  sedimentary 
is  found,  which  is  known  under  the  name  of  pipe-clay.    This  de] 
generally  found  in  huge  masses  near  the  rim-rock  or  shore  of  oi 
gravel-streams,  and  isevidently  thesediment  of  immense  bodiesof  i 
water.    Fortunately  that  substance,  which  has  ]*eally  the  characi 
of  clay,  and  deserves  its  name,  is  very  rare  in  our  mines  and  onlyi 
in  small  layers.    Even  thus,  it  is  troublesome  and  hard  to  disposej 
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water  will  not  dissolve  it,  but  turns  it  into  a  pasty,  tongb  substancoi 
yielding  only  reloctantly  to  tbe  pick. 

These  mud-deposits,  however,  known  as  pipe-clay  or  joint- clay,  break 
under  the  shock  of  a  blast  into  fine  pieces,  dissolve  in  watey,  and  have 
generally  a  worse  name  than  they  deserve.  Their  position  is  always 
close  to  the  rim-rock  and  their  bulk  disappears  toward  thedeeper  and  more 
valuable  parts  of  the  gravel-deposit.  To  account  for  these  facts  it  will 
be  necessary  to  look  into  the  origin  of  this  so-called  pipe-clay.  It  must 
be  evident  that  the  immense  gravel  channels  of  California  were  filled  by 
periodical  floods,  occurring  through  long  ages ;  furthermore,  that  from 
time  to  time,  and  particularly  when  the  rush  of  the  waters  temporarily 
had  lessened  or  almost  subsided,  great  blockades  in  the  ancient  chan- 
nels took  place,  keeping  the  remaining  waters  back  and  thus  forming 
lakes.  During  such  temporary  intervals  bodies  of  mud  could  settle 
npon  the  underlying  gravel,  and,  reaching  from  shore  to  shore,  form  in 
time  tbe  deposits  now  called  pipeclay  or  joint-clay.  Any  succeeding 
flood,  carrying  with  it  masses  of  gravel,  sand,  &c.,  would  necessarily 
make  a  new  channel  in  this  mud  deposit,  destroying  the  middle  por- 
tioDs  of  it,  but  leaving  both  shores  comparatively  intact.  This  explains 
the  occurrence,  near  the  shores,  of  masses  of  pipe-clay,  which,  as  expo- 
rienoe  has  shown,  almost  disappear  deeper  in  the  channel. 

XHE  OPENINa  OP  HTDBAT7LI0  MmES. 

The  great  gravel-deposits  fit  for  hydraulic  mining  rest  in  channels  or 
'basins  of  unknown  depths,  and  it  is  evident  that,  unless  the  depth  of 
the  channel  can  be  ascertained  beforehand,  certain  risks  have  to  be 
taken  in  boring  the  tunnels,  indispensable  for  almost  all  hydraulic  opera- 
tioDs.  In  the  principal  hydraulic  mines  in  the  State  early  operations 
^ere  commenced  from  the  easiest  point  of  access,  without  much  regard 
to  tbe  lasting  sufficiency  of  the  ^^open  cut"  or  tunnel.  The  natural 
consequence  was  that  only  a  small  portion  of  the  mine  could  be  worked 
by  existing  facilities ;  the  grade  had  to  be  cut  down  from  time  to  time, 
and  in  most  cases  the  constant  improvements  absorbed  or  exceeded  the 
^hole  productiK>n  of  the  mine. 

The  expenditures  for  opening  a  hydraulic  mine,  furnishing  it  with 
Bluiceboxes,  nnder-currents,  &c.,  besides  the  introduction  of  water, 
generally  amount  to  many  thousands,  perhaps  hundreds  of  thousands 
01  dollars,  and  only  a  large  area  of  hydraulic  mining-ground  will  war- 
rant such  an  outlay.  There  should,  therefore,  be  a  reasonable  propor- 
"on  between  the  estimated  outlay  for  improvements  and  the  mining- 
pi^nnd  at  command.  Much  can  b^  done  by  the  consolidation  of  different 
Interests.  A  plat  of  hydraulic  mining-ground,  representing  from  eighty 
to  two  hundred  acres,  constitutes  a  security  for  any  capital  which  can 
*^timately  be  employed  in  its  improvement. 

y^^^^  of  tunnel. — ^This  should  be  low  enough  to  work  the  whole 
^y  of  mining-ground.  If  the  depth  of  the  channel  can  be  ascertained 
"y  shaft  or  inclfoe  it  will  be  the  best  policy  to  do  so :  if,  however,  too 
!^^ny  difficulties,  such  as  quicksand,  or  too  great  a  depth  of  ground, 
Interfere,*  it  will  be  better  to  choose  at  once  the  lowest  paint  attainable 

^...^'j^Pt^ftkiDg  of  tbe  difficnlties  connected  with  tbe  sinking  of  sbafts  or  inclines  it 
laon  ^^!^^P^  to  mention  here  that  it  took  over  four  years  in  time  and  $75,000  in 
to  ri?  ^  ^^  "'^  incline  on  one  of  tbe  great  gravel  **  leads"  in  California,  owin^  partly 
Band  ^^?^  bard  rock  rising  in  waves  on  the  sloping  rim,  bnt  chiefly  to  beds  ot  qnick- 
the  "^  *oo8e  gravel  lying  on  tbe  slopmc  rim-rock,  and  bursting  bere  and  there  tbrougb 
iand  f  **  ^nder  immense  pressure,  tnroiring  from  time  to  time  as  many  as  a  tbou- 
i.i||?  fJ^'^OAds  into  the  excavated  part  of  tbe  incline.  However,  tbe  object  was  accom« 
^^^>  and  tbe  firm  bottom  strata  were  reached. 
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for  a  tannel,  always,  however,  with  dne  regard  to  sufficient  foil  from  the 
month  of  the  tunnel  for  a  long  line  of  sluice-boxes,  with  under-corrents, 
dumps,  &c. 

In  choosing  this  starting-point  for  a  tunnel,  not  only  the  probable 
depth  of  the  channel  must  be  taken  into  account,  but  also  the  fact  t'hat 
the  necessary  grade  of  the  tunnel,  say  from  3^  to  4  feet  per  hundred,  will 
reduce  its  d^th,  for  each  additional  thousand  feet,  35  to  40  feet 
Hence,  if  the  extent  of  the  claim  to  be  worked  is  considerable,  say  2,000 
feet  on  the  channel  and  4,000  feet  across  it,  and  the  tunnel,  as  is  gen- 
erally the  case,  runs  across  the  channel,  it  will  be  necessary  to  have  the 
tunnel  in  the  middle  of  the  channel,  at  least  40  feet  lower  than  the  bed- 
rock, or  bottom.    This  is  illustrated  by  the  subjoined  diagram. 

It  will  be  seen  that  the  dotted  line  toward  D  E,  on  the  left  side,  is 
still  somewhat  in  the  bed-rock.  This  is  desirable,  not  only  fur  the  lat- 
eral extension  of  the  mine,  but  also  for  the  reason  that  sluice-boxes,  at  a 
reasonable  depth  in  the  bed-rock,  always  facilitate  the  work  in  a  hydrau- 
lic mine,  offering  chances  tbr  grades  in  all  directions  to  wadi  the  gravel, 
&c 

Size  of  tunnel. — ^This  must  depend  to  some  extent  upon  the  reqaired 
work,  the  quantities  of  water  at  command,  and  the  length  of  the  seaann 
annually  during  which  the  water  lasts.  Tunnels  5  feet  wide  and  6  feel 
high  were  considered  in  former  years  sufficiently  large  for  any  purpose, 
but  since  hydraulic  mining  has  been  conducted  on  a  much  larger  scale  the 
size  of  tunnels,  in  height  and  width,  has  increased  according:ly.  They 
are  now  generally  constructed  7  feet  wide  and  8  feet  high  for  single  runs 
of  flumes  or  sluice-boxes,  and  in  those  mines  where  there  is  a  sufficient 
quantity  of  water  for  eight  or  nine  months  in  the  year,  and  where  the  re- 
maining three  or  four  months  can  be  used  for  a  thorough  cleaning-up, 
repairing,  &c. 

A  tunnel  of  such  a  size,  with  a  6-foot  flume  and  4-foot  grade  per  hun- 
dred, would  admit  the  use  of  2,000  or  2,500  inches  of  ^ater ;  the  size  of 
tunnel  may  be  reduced  if  the  supply  of  water  is  much  less,  other  condi- 
tions being  the  same.  For  mines  which  possess  a  lasting  supply,  say 
2,500  to  3,000  inches  the  whole  year  round,  a  much  larger  size  would  be 
desirable,  admitting  a  double  run  of  sluice-boxes,  and  thus  an  uninter- 
rupted washing. 

In  former  years,  the  idea  of  running  a  tunnel  12  feet  wide  and  9  feet 
high  might  have  deterred  the  boldest;  but  at  the  present  day,  when 
the  diamond  drill  has  come  into  use,  such  undertakings  can  be  prode- 
cuted  with  a  comparatively  small  additional  expenditure  and  no  loss  in 
time.  It  has  been  found  that  it  takes  almost  as  much  time  to  remove 
the  fragments  of  stone  excavated  by  the  diamond  drill  as  for  drilling 
and  blasting;  and  in  consequence,  the  (jliamond  drill'ls  only  employed 
for  half  the  time  in  tunnels  of  limited  size.  But  where,  after  the  blasts 
are  exploded,  the  drilling-machine  can  be  adjusted  again,  without  intes*- 
fering  with  the  car  by  which  the  fragments  of  rock  are  removed,  a  tun- 
nel of  double  width  can  be  run  in  the  same  time. 

Orade  of  the  tunnel. — ^This  depends  partly  on  the  quantity  of  grade  to 
spare.  Where  there  is  plenty  of  fall,  a  liberal  grade,  say  6  inches  per 
12  feet,  or  about  4  feet  per  hundred,  ought  to  be  given. 

More  grade  in  large  flumes  becomes  dangerous  for  the  pavement  of 
the  flume ;  a  6-inch  grade  will  toot  only  carry  off  any  desirable  qaautity 
of  gravel,  &c.,  but  materially  assist,  by  the  very  rapid  motion  produced, 
in  the  breaking  up  of  the  gravel  and  liberation  of  gold.  Where  the  fM  is 
more  limited  the  grade  may  be  reduced  to  5  inches  in  12  feet,  or  3^  feet 
per  hundred.    Whenever  less  grade  has  to  be  applied,  difficulties  in  the 
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removal  of  the  ^^palp,"  and  particularly  of  larger  stones,  will  arise,  and 
many  hands  will  have  to  be  employed  to  push  the  material  along. 

Line  of  tunnel — ^This  should  be  perfectly  straight  wherever  practica- 
ble, in  order  to  facilitate  not  only  the  general  flow,  but  also  the  measure- 
ment and  calculation  of  all  those  points,  the  correct  location  of  which  is 
necessary.  Underground  measurements  of  curves  are  for  the  simple 
miner  extremely^  difficult ;  the  magnet  loses  its  reliability,  being  dis- 
turbed by  the  iron  in  the  bed-rocks,  and  generally  a  *'  tapping  in  the 
dark"  ensues.  Due  attention  to  the  straight  line  in  the  tunnel  will 
avoid  all  these  difficulties,  and  insure,  besides,  the  shortest  distanca 

Oenei^al  eansideratiane. — It  is  not  advisable  to  open  a  hydraulic  mine 
too  close  to  the  rim-rock.  As  already  remarked,  great  bodies  of  quick- 
sand lie  close  to  the  rim-rock ;  moreover,  the  occurrence  of  pipe-clay, 
and  perhaps  the  want  of  rich  *^  pay  gravel,"  may  combine  to  render  the 
work  tedious,  unprofitable,  and  discouraging ;  and,  finally,  the  mining- 
ground  brought  under  control  will  be  comparatively  insignificant. 

In  the  diagram  given  the  tunnel  A  B  ought  to  have  been  prolonged 
at  least  to  the  point  D  before  being  connected  with  the  gravel-deposit. 
The  chimney  B  0  admits  only  the  working  of  the  deposit  lying  between 
C  and  E,  which,  for  the  reasons  stated,  is  of  but  little  value.  It  will  be 
acknowledged  by  most  of  the  managers  of  hydraulic  mines,  that  generally 
either  too  little  importance  has  been  attached  to  the  point  where  the 
mine  was  opened  for  work,  or  that  an  undue  outside  pressure  and  a 
cry  for  dividends  have  forced  the  adoption  of  half-measures  against  the 
sonndest  argument,  and  that  labor  and  time  have  been  wasted  in  many 
instances  by  the  inordinate  desire  of  saving  both. 

Tke  chimney. — ^The  advisability  of  extending  the  tunnel  well  into  the 
basin  before  ^^  tapping"  the  latter  cannot  be  disputed.  If  a  shaft  or  in- 
cline has  been  sunk  to  the  depth  of  the  channel  or  basin,  the  terminus 
of  the  tunnel  can  be  decided  u[K>n  according  to  the  knowledge  gained. 
Whenever  this  x>oint  is  reached,  it  will  be  necessary  to  pierce  the  bed- 
rock intervening  between  the  terminus  and  the  gravel-deposit  in  the 
channel,  by  a  "chimney"— either  a  vertical  shaft  or  a  slope.  This 
chimney  must  be  started  in  such  a  direction  as  to  strike  the  bottom  of 
the  shaft  or  incline.  Should  water  have  collected  in  the  latter  it  must 
be  removed  by  pumping  before  a  connection  is  made.*  Want  of  care  in 
this  matter  has  caused  much  lamentable  loss  of  life. 

Chimney  without  shaft — Should,  however,  no  shaft  or  incline  exist, 
and  should  the  condition  of  the  gravel-bed  overhead  be  unknown,  the 
greatest  care  must  be  taken  in  making  the  attempt  to  break  through. 

As  before  remarked,  great  bodies  of  sand  lie  in  the  sloping  rim-rock, 
before  the  solid  bottom  gravel  is  reached.  This  sand  is  in  connection 
^ith  loose  gravel-deposits  overhead,  and  becomes  quick  under  the  great 
pressure  of  water  which  always  exists  in  deep  gravel-deposits.  (See  Fig.  6.) 
Wheneverthese  sand-patches  are  entered  without  the  greatest  precaution, 
immense  rushes  of  water,  sand,  and  loose  gravel  will  occur,  filling  often  the 
largest  tunnels  in  a  few  minutes.  There  are  cases  on  record  where  the 
labor  of  two  or  three  years  was  lost,  the  greatest  portion  of  the  tunnel  be- 
ing necessarily  abandoned,  and  a  new  direction,  to  the  right  or  left,  pur- 
sued.   When,  therefore,  the  attempt  is  made  to  run  up  a  chimney  from 

*  If  proper  caution  and  skill  are  employed,  the  connection  through  bed-rock  may  be 
safely  made,  I  think,  without  pumping  out  the  shaft;.  The  question  is  one  of  relative 
expense.  When  the  diamond  drill  is  employed,  a  long  hole  in  arlvance  of  workine 
yoQid  be  the  only  necessary  precaution.  But  in  the  absence  of  accurate  surveys,  and 
iQ  view  of  the  usual  recklessness  of  miners,  Mr.  Woldeyer's  declaration,  that  the  shaffc 
•oould  be  pumped  out,  is  justifiable.— E.  W.  fi. 
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the  terminns  of  the  tannel  into  the  onexplored  channel  above,  the  work 
Bhoald  be  commenced  to  the  right  or  left  of  the  terminas,  mid  be  con- 
tinned  on  a  convenient  slope.  The  experienced  miner  will  koow,  when- 
ever the  water  increases  in  the  seams  of  the  rock,  or  when  the  seams  torn 
yellow,  or  the  rock  changes  to  a  softer  stratum,  that  the  basin  or  chan- 
nel may  be  only  a  short  distance  above.  When  these  signs  occnr,  it  is 
advisable  to  drill  a»hole  far  enough  to  test  the  thickness  of  the  rock 
intervening  between  the  chimney  and  the  channel.  Shonld  the  drill 
pierce  the  rock,  it  is  easy  to  insert  a  thinner  and  longer  iron  rod  to  fed 
the  deposit  above  the  bed-rock.  If  hard  gravel  is  struck  all  will  be  safe, 
and  the  chimney  can  be  continued  without  any  apprehension;  bat  if 
water  and  sand  are  found,  and  the  iron  rod  enters  readily  for  5  or  6  feet, 
it  will  be  better  to  abandon  the  chimney  at  once,  and  continue  the  tan- 
nel. The  presence  of  sand  and  water,  or  quicksand,  indicates  that  the 
depth  of  the  channel  is  not  reached,  aod  that  the  most  valuable  gravel- 
deposits  lie  deeper,  and  at  the  same  time  forewarns  the  miner  of  a  great 
danger,  a  rush  of  quicksand  and  loose  gravel. 

The  diagram  given  herewith,  representing  a  section  of  sloping  rim- 
rook,  and  the  different  deposits  as  they  occurred  in  fact,  will  ex^ain 
itself. 

The  chimney,  if  hard  grav^  is  reached,  should  be  continued,  as  he- 
ibre  stated,  on  a  slope,  as  in  this  way  the  work  can  be  more  safely  done 
than  in  a  vertical  shaft.  This  consideration  may  be  of  Uttle  importanoe, 
so  long  as  the  ground  is  hard  and  strong,  but  in  softer  strata,  surcharged 
with  water,  a  slope  offers  the  only  chance  to  proceed  with  safety  to  s 
certain  point  When  this  point  is  reached,  and  a  farther  progress  barred, 
it  is  best  to  secure  the  terminus  of  the  chimney  in  such  a  way  that  the 
water  can  drain  off,  without,  giving  ihe  sand,  or  loose  gravel,  a  chance  to 
run.  After  this  a  careful  survey  must  be  made  to  ascertain  the  exact 
spot  where  a  shaft  from  the  surface  down  will  strike  the  terminus  of  the 
chimney.    This  is  an  easy  matter  when  the  tunnel  is  straight. 

Shaft. — ^A  shaft  with  square  section,  f say  4  by  4  feet,)  to  permit  tim- 
bering, must  be  commenced  and  workea  down  in  the  usual  w^,  as  far 
as  circumstances  will  permit.  If  the  drainage  established  through  the 
chimney  is  sufficient  to  free  the  shaft  from  water,  it  will  be  comparatively 
easy  to  go  through  sand  and  gravel  and  connect  shaft  and  chimney; 
but  if  this  drainage  cannot  be  established,  or  is  not  adequate,  even  with 
additional  hoisting  of  the  water  by  windlass  and  buckets,  it  is  best  to 
procure  an  artesian-borer,  and  to  make  thus  a  connection  between  the 
bottom  of  the  shaft  and  the  chimney.  (The  character  of  the  ground 
excluding  the  existence  of  large  pebbles  or  bowlders,  an  artesian-bore^ 
can  be  used  to  good  advanta^)  After  this  the  shaft  can  be  brought 
down,  but  must  be  secured  firmly  against  side  pressure  by  good  framing 
and  planking. 

First  washing. — ^The  connection  once  made  between  shaft  and  chimney, 
sluice-boxes  may  be  laid  through  the  tunnel,  and  the  first  washing  of 
^<  dirt^  may  commence.  This  begins  by  removing  the  upper  sections  of 
timber  out  of  the  shaft,  widening  its  mouth  by  pick,  shovel,  and  wateft 
and  tumbling  and  running  the  '^  dirt"  and  water  into  it,  always,  how- 
ever, taking  care  not  to  choke  the  shaft  or  chimney.  This  process  is 
continued  downward,  in  the  shape  of  steps,  or  terraces,  as  secarity 
against  cavings  or  slides.  It  must  depend  on  the  depth  of  the  shaft) 
as  well  as  on  the  greater  or  less  safety  ot  the  ground,  whether  a  larger 
or  smaller  opening  of  the  shaft  is  to  be  made,  since  aangerons  cavings 
may  occnr  in  spite  of  all  precaution.  In  this  way  an  opening  must  be 
made  to  permit  the  use  of  water  under  pressure.    It  must  be  left  to  the 
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manager  of  the  mine  to  shape  the  chimney  in  snch  a  way  that  an  easy 
and  uninterropted  discharge  in  the  sluice-boxes  is  secared. 

If  the  main  tunnel  is  to  be  continued  farther  it  will  be  necesary  to 
leave  enough  space  between  the  starting-point  of  the  chimney  and  the 
face  of  the  tunnel  to  admit  blasting  operations.  At  the  same  time  pre- 
caatious  onght  to  be  taken  to  protect  the  blasters  in  the  tunnel  from  any 
accident  arising  from  the  possible  blockade  of  the  sluice-boxes  or  tunnel, 
and  the  only  safe  expedient  will  be  to  have  not  only  a  strong  barrier 
between  the  blasters  and  the  sluice-boxes,  but  also  to  have  an  independ- 
ent way  for  ingress  and  egress.  This  may  be  secured  by  widening  the 
sfaimney  sufficiently-  to  admit  a  strong  water-proof  box  with  a  ladder, 
by  which  means  the  miner  can  reach  the  surface  of  the  ground,  without 
interference  from  either  the  washings  or  cavings  of  the  gravel  from 
above,  or  any  blockade  in  the  tunnel  below. 

It  will  be  seen  that  the  existence  of  a  shaft  or  incline,  before  the  con- 
pection  hetween  the  terminus  of  the  tunnel  and  the  basin  or  channel, 
is  of  great  importance.  If  an  incline  exists,  great  facilities  are  offered 
to  employ  hydrostatic  power  from  the  lower  part  of  the  incline,  as  soon 
is  a  moderate  opening  is  made  to  the  surface. 

Upper  workings. — Many  mines  are  situated  so  favorably  that  the 
upper  strata  can  be  worked  without  any  expensive  bed-rock  tunnel.  In 
)uch  cases  it  will  be  advisable,  if  circumstances  permit,  to  commence 
;he  working  of  the  upper  strata  at  once,  particularly  if  the  gravel  de- 
iK>sit  lias  a  thickness  of  two  or  three  hundred  feet.  In  this  wise  a  very 
isefal  and  necessary  work  can  be  accomplished  pending  the  construe- 
ion  of  the  deeper  bed-rock  tunnel;  and  perhaps  a  part,  if  not  all,  of  the 
Mt  of  the  latter  may  be  earned. 

When  the  gravel-bank  rises  to  a  greater  height  than  125  or '  150  feet, 
^e  work  in  a  hydraulic  mine  becomes  very  dangerous,  as  the  momen- 
^Qm  of  any  mass  of  matter  falling  from  the  high  bank  will  carry  it  far 
nto  the  mine,  endangering  life  and  property. 

To  avoid  these  dangers  working  in  benches  is  resorted  to,  and  the 
cashing  away  of  the  upper  strata  just  mentioned  thus  serves  three 
)eDeficial  objects:  first,  in  producing  the  pecuniary  means  in  support 
)f  other  works  to  be  carried  on ;  second,  in  lessening  the  depth  of  the 
Jbaft  to  connect  with  bed-rock  tunnel ;  and  third,  in  leaving;  a  "bench," 
rhicb,  under  all  circumstances,  will  be  necessary  in  a  deep  gravel-mine. 

Connection  between  tunnel  and  surface. — The  first  opening  of  a  hy- 
Iranlic  mine,  as  we  have  seen,  is  rather  a  tedious  and  expensive  busi- 
ness; however,  after  a  connection  is  once  made  between  tunnel  and 
tnrface,  other  necessary  improvements  are  easily  accomplished.  For 
Qstance,  the  chimney  represented  as  running  up  on  a  slope  may  be,  if 
>nly  short,  changed  into  a  vertical  shaft,  or,  if  long,  into  terraces,  so 
bat  the  gravel  rushing  down  may  be  submitted  to  a  crushing  process, 
^hich  a  fall  of  20  feet  or  more  will  create. 

Where  the  bed-rock  between  terminus  of  tunnel  and  basin  is  of  cqn- 
Qderable  depth  a  system  of  terraces  will  be  more  advisable  than  a 
vertical  shaft,  for  the  reason  not  only  that  the  sloping  ehimney  is  far 
Dore  easily  changed  into  terraces,  than  into  a  vertical  shaft,  but  also 
hat  the  danger  of  blockading  or  choking  is  greatly  lessened. 

The  terraces  ought  to  be  constructed  in  such  a  way  that  the  first  fall 
s  the  deepest,  each  successive  one  lessening  as  the  tunnel  is  approached, 
K)  that  the  last  fall  is  not  more  than  a  common  drop  of  two  or  three 
'^t,  such  as  may  be  found  on  a  line  of  sluice-boxes. 

The  diagram  given  represents  a  slope  of  100  feet  vertical  height,  cut 
Dto  terraces. 

26  X 
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Feet 

The  first  fall  represents 30 

The  second 25 

The  third 20 

The  fourth .'. 15 

The  fifth 7i. 

The  sixth  and  last,  into  the  boxes 'A 

100 

Whether  a  vertical  shaft  or  a  slope — ^in  other  words,  a  single  drop  of 
100  feet,  or  a  succession  of  drops  of  the  same  aggregate  depth,  wiU  be 
preferable,  is  a  matter  open  to  discussion.  It  seems  that  a  successioQ 
of  blows,  of  less  force  but  striking  the  matter  to  be  crushed  from  differ- 
ent sides,  must  be  more  effective  than  one  very  strong  blow.  The 
benefit  of  a  drop  of  even  a  few  feet  on  the  line  of  sluice-boxes  is 
well  known  to  the  miner,  and  a  repetition  of  such  drops  must  necessa- 
rily cause  the  repetition  of  the  benefit,  which  consists  in  the  crusIiiDg, 
stirring  up,  changing  of  position  of  the  ^^pulp,''  and  the  consequent 
liberation  and  precipitation  of  the  gold. 

By  the  time  the  tunnel  is  reach^  the  force  of  the  several  Ms  or 
drops  is  broken,  and  a  leap  of  30  inches  lodges  the  running  mass  in  the 
sluice-boxes. 

Connections  tcith  old  workings. — The  foregoing  remarks  about  the 
opening  of  hydraulic  mines  refer  chiefly  to  those  mines  or  gravel  de- 
posits which,  having  never  worked  before,  offer  all  the  difficulties  of 
new  and  undrained  ground.  Whenever  other  mines  have  been  worked 
In  the  same  deep  gravel-deposit,  and  a  neighboring  claim  has  reached 
its  bounds^ries,  thus  setting  free  one  side  of  the  gravel-bank,  which 
shall  be  submitted  to  the  hydraulic  process,  the  tunnel  can  be  cod* 
nected  with  the  free  side  by  large  drifts,  constructed  oh  a  ^nade  suffi- 
cient to  receive  sluice-boxes.  These  drifts  must  be  placed  deep  enough 
in  the  bed-rock  to  permit  the  washing  of  the  gravel  into  the  sluice- 
boxes  from  all  sides.  ^ 

It  must  be  borne  in  mind  that,  under  the  conditions  mentioned,  the 
very  gravel-bank  through  which  these  drifts  or  cuts  run  will  have  to 
be  washed  away,  and  the  closing  up  by  cavings  of  the  mouth  of  one  or 
the  other  drift  can  hardly  be  avoided. 

In  the  diagram  given  an  open  gravel-bank  is  represented,  from  which 
three  drifts  (Nos.  1,  2,  3)  run  toward  the  point  o,  where  they  are  con- 
nected with  the  mouth  of  the  chimney  (here  changed  into  terraces) 
which  leads  into  the  deep  bed-rock  tunnel,  A  B.  The  washing  in  this 
hydraulic  mine  would  have  to  be  commenced  from  the  open  bank  tow- 
ard point  0,  and  the  gravel  would  have  to  run  through  either  of  the 
three  drifts,  1,  2,  3. 

It  will  be  easily  seen  that  the  closing  up  of  one  or  the  other  of  these 
drifts  can  hardly  be  avoided,  and  it  is  therefore  necessary  to  keep  al 
ways  at  least  one  open,  to  permit  the  clearing  and  opening  of  the  mouth 
of  any  closed-up  drift. 

For  instance,  drifts  1  and  2  are  closed ;  it  will  be  necessary  to  wash 
the  matter  which  closes  the  mouth  of  drift  2  into  drift  3,  and,  after  thL< 
is  accomplished,  to  wash  the  matter  which  closes  drift  1  into  drift  ^r 
and  i)ice  versa. 

The  force  of  the  water  will  easily  accomplish  this,  provided  the  drifts 
are  deep  enough  in  the  bed-rock  to  keep  all  the  caving  matter  on  a 
comparatively  higher  plane. 

The  best  way  to  clear  a  mass  of  caved  matter  from  the*mouth  of  a 
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drift  is  to  wash  a  spall  channel  close  to  the  gravel-bank,  so  that  the 
caved  matter  itself  forms  a  wall  and  barrier  on  the  oatside,  confining 
thns  the  water  and  gravel-work  to  a  small  stream.  In  this  way  an 
opening  is  soon  made«  and  the  balk  of  the  caved  matter  can  be  dis- 
patched through  the  drift;  whose  month  was  cleared. 

THE  WOBKINGI^  OF  HTDBAITLIO  MINES. 

This  is  done  by  the  power  of  water  and  powder.  The  power  of  the 
former  depends  on  its  quantity,  and  the  pressure  under  which  it  can  be 
applied.  It  is  therefore  most  desirable  to  have  the  supplying  ditch,  or 
reservoir,  not  only  at  a  high  elevation  above  the*  mine,  but  also  in  its 
close  proximity.  The  first  condition  insures  a  great  hydrostatic  press- 
ure; the  second  a  short  line  of  feeding  or  conveying  pipes. 

To  give  an  idea  what  a  powerful  agent  water  can  be  made  under 
pressure,  it  may  be  stated  that  a  quantity  of  water,  equal  to  a  thou- 
sand inches,  miners'  measure,  and  yielding  1,579*  cubic  feet  per  minute, 
can  be  discharged  xinder  a  pressure  of  from  275  to  300  feet,  through  a 
6-inch  nozzle,  with  a  velocity  of  1^  feet  per  second,  and  in  a  quantity 
of  1,645  pounds,  for  the  same  length  of  time.  Such  a  quantity  of 
water  uninterruptedly  striking  the  bank,  with  one-tenth  of  the  ve- 
locity of  a  cannon-ball,  must  necessarily  do  great  execution,  and  suf- 
fices, in  many  instances,  to  produce  the  caving  of  the  gravel-bank, 
without  resorting  to  bank-blfusting. 

After  a  hydraulic  mine  has  been  opened  for  washing  operations,  a 
long  line  of  sluice-boxes,  with  under-currents,  grizzlies,  &c.,  laid  down, 
and  water  under  a  high  pressure  connected  through  an  iron  pipe  with 
one  of  the  improved  hydraulic  nozzles,  the  real  mining  work  can  com- 
mence. The  description  of  the  different  mechanical  appliances  will  be 
given  further  on.    At  present  the  operation  itself  will  be  described.     . 

A  single  hydraulic  nozzle,  connected  by  an  iron  pipe  of  any  length, 
with  a  distributer — which  latter  is  again  connected  with  the  feeding- 
pipo,  receiving  the  water  from  the  bulk-head  of  a  ditch  or  reservoir — has 
been  placed  at  a  safe  distance  from  the  gravel-  bank  to  be  washed.  A  screw, 
attached  to  the  distributer  (for  the  purpose  of  opening  or  shutting  a 
gate  commandingthe  connection  and  flow  of  water  between  the  distributer 
and  the  hydraulic  nozzle,)  is  turned,  and  a  stream  of  water  issues  from  the 
hydraulic  nozzle.  This  stream  increases  in  size  and  strength  as  the  gate 
opens  more  and  more,  and  after  a  few  minutes  a  body  from  5  to  7  inches 
in  diameter,  and  representing  from  500  to  1,000  inches,  plays  with  mag- 
nificent force  against  the  opposite  bank  of  gravel.  The  water  issuing 
from  the  nozzle  is  to  the  touch  as  hard  as  a  bar  of  steel,  and  retains, 
when  thrown  from  a  good  nozzle,  its  cylindrical  and  condensed  shape, 
till  it  strikes  the  gravel-bank.  The  effect  of  this  lance-thrust  of  water 
against  the  bank  is  soon  visible.  At  the  first  shock,  a  thousand  rays  of 
water  fly  in  all  directions ;  a  little  later,  the  lance  has  buried  itself  deep 
in  the  bosom  of  the  bank,'  and  the  water  boils  and  hisses  over  the  lips 
of  the  aperture,  carrying  with  it  gravel,  sand,  clay,  and  whatever  mat- 
ter may  be  at  hand.  The  opening  widens ;  flakes  of  gravel  tumble  in  all 
directions ;  an  arch,  wide  and  deep,  is  made  in  the  gravel-bank.  The 
*^  jambs  "  of  the  arch  to  the  right  and  left  are  demolished  by  turning  the 
jet  of  water  upon  them,  and  the  first  ^'  cave  "  in  the  hydraulic  mine  takes 
place. 

*  This  is  less  than  the  amount  usually  given  in  oalonlations  of  the  miners'  inch.  I 
pieenme  Mr.  Waldeyer  has  applied  the  "  coef&cient  of  oontraction/'  whioh  is«  for  a 
stream  flowing  throngh  a  horizontal  slit,  about  .625. — R.  W.  B. 
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The  caved  material  is  washed  into  the  slaice-boxeti,  good  care  being 
taken  that  an  even  flow  is  maintained  and  that  the  boxes  are  not  over- 
charged. Pieces  of  hard  gravel,  clay,  &(v,  too  large  to  be  washed  tbroagh 
the  sluice-boxes,  must  be  rednced'  to  smaller  fragments  by  either  tbe 
pick  or  the  blast.  For  all  such  material  as  can  be  peiibrat^  by  the 
churn-drill  or  auger,  the  process  of  blasting  with  giant  powder  No.  lis 
considered  the  cheapest  and  most  eflfective.  Bocks  and  bowlders,  too 
large  to  be  sent  down  by  the  sluice-boxes,  must  be  first  broken  np.  It 
is  to  be  presumed  that  as  yet  room  is  wanting  to  stack  them  in  piles  on 
the  ground. 

When  sufficient  clearance  has  been  made  to  leave  ample  space  for  the 
deposition  of  heavy  bowlders,  tree  stumps,  and  other  rubbish,  either  a 
derrick,  or  wheelbarrow,  or  cars  can  be  employed  to  remove  such  ob- 
jects to  the  place  of  deposit.  Even  with  abundance  of  room  it  will  be 
advisable  to  go  systematically  to  work  and  keep  certain  order  in  the 
arrangement.  This  plan  will  accustom  the  workingmen  to  dispose  at 
once  of  any  incumbrances /or  good  and  at  the  right  pUicCj  and  will  save  a 
great  deal  of  work  in  the  long  run. 

In  working  a  hydraulic  mine  it  must  be  the  aim  to  secure  as  soon  as 
possible  a  large  open  front,  so  as  to  occupy  two,  three,  or  more  hydraulic 
nozzles,  according  to  the  supply  of  water  and  general  capacity  of  the 
works. 

These  different  hydraulic  nozzles,  being  supplied  from  the  same  disr 
tributer,  caft  open  a  "  cross-fire  ^  upon  any  point  within  200  feet  from 
the  nozzles  and  thus  do  excellent  execution. 

Fig.  10  represents  the  gravel-stream  as  falling  into  a  chimney  tbroogh 
the  intervening  bed-rock,  and  so  into  the  tunnel  below.  It  will  be  seen 
that  cuts  may  be  opened  into  the  chimney  from  all  sides,  and  can  be 
deepened  as  the  gravel- bank  recedes  and  the  first  grade  is  absorbed  by 
distance.  ^ 

Should  the  surface  of  the  gr^rvel-deposit  be  covered  by  a  growth  of 
brush- wood  or  trees  it  will  be  necessary  to  remove  this  material  by  cot- 
ting  it. down  and  hauling  it  off  the  ground,  or  piling  it  up  and  setting 
fire  to  it. 

Bank'hlasting, — l)his  is  resorted  to  either  when  the  gravel-deposit  is 
so-hard  that  it  will  not  readily,  yield  to  the  jet,  or  when  the  gravel  bank 
is  so  high  that  the  hydraulic  nozzle  <^annot  with  safety  (on  account  of 
caving)  be  brought  close  enough  to  the  bank  to  do  good  execution.  The 
blasts  may  either  be  placed  in  drifts  with  one  or  more  cross-drifts,  (T,) 
or  in  shafts  with  a  cross-drift  in  the  bottom,  (x,)  or  in  shafts  with  a 
wider  bottom  (in  the  shape  of  a  bottle,  the  shaft  forming  the  neck  of  the 
bottle.)  The  latter  are  generally  used  to  blow  up  patches  of  bottom- 
gravel.  The  quantity  of  powder  used  depends  necessarily  on  the  qual- 
ity and  extent  of  the  ground  to  be  blown  up,  and  varies  from  a  few  keg3 
up  to  two  thousand.  Even  larger  blasts  have  been  and  will  be  made,  as 
occasion  requires.    A  keg  of  powder  contains  25  pounds. 

When  a  bank  is  from  80  to  100  feet  high  the  main  diift  should  be  100 
feet  long,  so  that  a  reasonable  pr6portion  may  exist  between  the  resist- 
ance offered  by  the  top  pressure  and  the  lateral  or  front  pressure.  Thus 
a  general  upheaval  results,  and  neither  a  blowing  out  of  the  front  nor  a 
partial  blowing  up  of  the  top.  The  main  drift  should  be  3  feet  wide  and 
4  feet  high,  or  as  small  as  it  can  be  worked.  The  side-drifts  or  ^'  Ts  ^  can 
be  made  a  little  larger.  To  secure  a  goovi  effect,  it  is  necessary  to  use 
about  000  kegs  of  powder  for  the  blast,  placing  the  contents  of  400  kegs 
on  the  cross-drifts  at  the  terminus  of  the  main  drift,  each  arm  being 
from  45  to  50  feet  long,  and  the  contents  of  200  kegs  in  tibe  cross-driit^ 
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located  aboat  65  feet  from  the  moath  of  the  main  drift,  each  arm  being 
30  feet  long.    We  shall  thus  have  the  accompanying  figare. 

This  blast  fired  by  an  electrical  apparatus  and  ignited  simultaneously 
at  twelve  or  sixteen  different  points,  will  in  all  probability  dislodge  and 
crumble  an  area  of  ground  equal  to  that  inclosed  by  the  dotted  line,  rep- 
resenting from  fifty  to  sixty  thousand  cubic  yards. 

The  powder  should  be  emptied  in  long  boxes  placed  in  the  different 
side-drifts,  and  electric  fuses  should  be  inserted,  at  proper  distances,  at 
least  one  for  every  forty  or  fifty  kegs  of  powder,  which  would  insure  the 
simaltaneous  ignition  and  complete  combustion  of  the  gunpowder  and 
develop  thus  its  whole  force  at  once. 

In  fig.  12,  representing  the  same  proportions  as  Fig.  11,  twelve  elec- 
tric fuses  are  inserted  in  the  different  drifts.  These  fuses  are  marked  in 
the  circuit  of  the  leading  wire  and  are  buried  equidistantly  in  the 
powder.  The  main  drift,  from  the  point  where  the  first  cross-drifts  in- 
tersect, that  is,  for  a  distance  of  65  feet  from  the  mouth,  is  safely  closed 
by  first  making  a  barrier  of  timbers  across  the  main  drift,  where  the 
intersection  takes  place,  and  then  filling  the  main  drift  with  sand  and 
fine  gravel  tightly  to  its  very  month.  The  blast  is  now  ready  for  ex- 
plosion. 

The  blasting-apparatus  being  established  at  a  safe  distance,  and  the 
two  leading  wires  attached  to  it,  the  crank  of  the  frictional  apparatus  is 
tamed  in  this  instance  22  times  to  the  right,  and  then  reversed  for 
aboat  6  inches,  when  the  discharge  of  all  the  fuses  takes  place  at  th 
same  moment.    It  is  laid  down  as  a  rule  that  ten  turns  are  taken  for  th 
first  fuse  and  one  for  every  additional  one.  ^  L 

When  greater  areas  of  ground  than  that  mentioned  above  are  to  be 
blown  up  the  main  drift  must  be  extended,  and  additional  and  longer 
cross-drifts  must  be  made.  The  powder  must  always  be  distributed 
with  regard  to  the  work  it  will  have  to  perform ;  a  little  experience  and 
better  acquaintance  with  the  deposit  to  be  blasted  will  soon  lead  to  the 
proper  treatment  of  the  ground. 

However,  as  a  general  rule,  it  may  be  said  that  a  strong  charge 
of  powder  should  be  employed.  The  extra  expense  for  ^powder  is 
easily  repaid  by  the  thorough  breaking  up  of  the  ground,  securing  not 
only  a  greater  yield  of  gold,  but  lessening  also  the  manual  labor  to  such 
an  extent  that  the  cost  of  an  additional  hundred  kegs  of  powder,  or  any 
proportion  thereof,  becomes  insignificant. 

Shafts  with  ^^  J.  in  the  bottom  are  excellent  for  high  banks,  and  have 

all  the  effect  ofdrift-blasts.    Besides  this,  it  is  much  easier  to  fill  or 

^mp  them  than  a  level  drift,  as  the  material  extracted  from  them  is 

deposited  round  their  mouths,  and  can  readily  be  thrown  back  as  tamp- 
ing. 

To  secure  from  injury  the  insulated  wire,  which  is  to  be  connected 
^jth  the  blasting  apparatus,  it  is  advisable  to  cut  a  little  groove  for  each 
^ife,  leading  from  each  arm  of  the  cross-drift  to  the  mouth  of  the  shaft 
or  main  drift. 

In  case  water  should  be  found  in  the  drifts  or  shafts  it  is  necessary  to 
^^  for  the  powder  boxes  made  water-tight  with  the  help  of  tar.  The 
i|U8  are  peribrated  with  gimlet-holes  for  the  admission  of  the  fuse, 
-^fter  the  fusef  is  inserted  the  lids  are  placed  firmly  on  the  boxes,  either 
^)th  screws  or  wooden  wedges,  and  the  gimlet-holes  are  closed  either 
^ith  wax,  soap,  putty,  or  even  clay,  leaving  everything  well  protected. 

To  blow  up  patches  of  bottom  gravel  10  to  20  feet  deep,  bottled  shaped 
s^^fts  are  used.    These  are  sunk  from  4  to  6  feet  in  diameter  to  the  ne- 
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cessary  depth,  say  18  feet,  and  their  bottom  is  widened  all  roond  from  2 
to  3  feet  beyond  the  original  periphery  of  the  shaft. 

The  powder  is  plaoed  in  the  lower  excavation  all  ronnd.  Id  the  cen- 
ter a  layer  of  heavy  rocks  is  placed,  to  be  the  basis  for  the  filling  or 
tamping  material,  and  to  prevent  the  latter  t£(fm  entering  the  excavated 
part.  The  shaft  is  tamped  and  the  explosion  takes  place  with  generally 
an  excellent  result.  The  ground  will  be  crushed  from  15  to  20  feet  in 
every  direction  from  the  shaft  and  will  yield  readily  to  the  hydraulic 
jet. 

Giant-powder  blasts  have  been  tried  in  several  hydraulic  mines  with 
great  success,  according  to  the  published  reports.  Giant-powder  ^oA 
is  used  for  this  purpose. 

In  drifts,  as  represented  in  Fig.  11,  very  likely  2,500  pounds  of  giant- 
powder  would  have  to  be  used^  placing  the  same  in  lots  of  500  pounds 
each  at  different  points.  For  instance,  500  pounds  would  be  placed  al 
the  end  of  each  of  the  arms  of  the  upper  T  and  500  pounds  where  the 
main  drifb  intersects ;  furthermore,  500  pounds  in  each  of  the  arms  of  tk 
first  T  (65  feet  from  mouth  of  main-drift.)  Every  lot  of  the  gmt\ 
powder  must  be  tamped  in  very  tightly,  so  that  no  space  for  air  remains^ 

The  discharge  is  made  by  the  electrical  apparatus,  as  alreadj  de* 
scribed. 

In  all  blasting  operations,  from  the  simple  hand-drill  blast,  removing 
only  a  few  hundred  pounds  of  rock,  to  the  bank-blast,  removing  tboa- 
sands  of  tons,  a  careful  calculation  of  the  strong  and  weak  points  in  the 
material  attacked  should  precede  the  placing  of  the  blasts. 

WATEB-DITCHES. 

The  ditches  of  California  are  the  great  arteries  which  bring  life  to  the 
mines.  Their  even  and  constant  flow  secures  a  healthy  and  vi^oroos 
state  of  industry,  while  the  dearth  of  water  in  the  mines  throws  a  pall 
over  the  business  world  of  California,  money  becomes  tight,  and  bard 
times  are  the  consequence. 

The- engineering  skill  displayed  in  the  construction  of  ditches  in  this 
State  is  of  the  highest  character,  accomplishing  the  most  daring  feat^S 
hanging  flumes  on  steep,  rocky  bluft's,  and  crossing  gorges  of  a  tboa^aDd 
feet  in  depth ;  and  it  must  seem  almost  a  presumption  to  inquire  whether 
any  improvements  can  be  suggested. 

Leaving  the  answer  to  this  question  open  for  the  time,  we  will  try  to 
state  the  iiiles  and  conditions  which  justly  have  governed  the  coiistrac- 
tions  of  ditches. 

Location. — ^The  first  among  them  must  be  the  ample  supply  of  water 
during  all  seasons  of  the  year.  When  this  steady  flow  can  be  secured, 
even  at  a  greater  outlay  of  money,,  let  it  be  done  by  all  means.  The 
winter  supply  of  water  is  well  enough,  but  the  summer  supply  is  far 
preferable,  as  the  working  of  a  hydraiSic  mine  then  has  the  advantage 
of  long  days,  mild  weather,  and  water  made  almost  tepid  under  the  rays 
of  a  hot  sun.  The  latter  point  is  the  most  important,  as  the  quicksilver 
catches  the  gold  far  more  easily  at  a  high  temperature  than  in  cold 
weather.  The  yield  of  gold,  therefore,  increases  always  in  the  sammef 
season,  other  conditions  being  equal. 

The  second  condition  must  be  the  high  elevation  of  the  ditch.  A  ditch 
of  high  elevation  commands  a  greater  field  of  usefulness,  as  it  may  sui)- 
ply  mines  for  which  it  was  not  constructed,  when  the  original  mines  an^ 
exhausted.  Besides  this,  the  increased  hydrostatic  pressure  is  al^aj*^ 
valuable. 
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The  snow-line  should  be  avoided,  if  practicable;  but  snow -sheds  can 
be  constructed,  tliongh  in  some  regions  this  might  involve  a  great  ex- 
penditure. Pine  boughs,  laid  thickly  across  sleepers  from  bank  to  bank, 
have  been  used  with  good  effect,  as  the  snow  rests  on  them  and  forms 
finally  an  arch,  supporting  itself. 

A  third  important  point  is  to  secure  all  the  small  water-courses  on 
the  line  of  the  ditch  in  such  a  way  that  they  can  either  empty  into  the 
ditch  or  run  over  it,  according  as  their  water  is  needed  or  not 

A  fourth  important  condition  is  the  abundance  of  waste-gates,  and 
their  location  in  places  where  the  discharge  of  water  cannot  wash  the 
ground  below  the  ditch,  so  as  to  produce  a  slide.  This  will  permit  the 
prompt  draining  of  the  ditch  whenever  a  break  makes  it  necessary. 

Fifthly,  the  building  of  flumee  should  be  avoided  so  far  as  practicable, 
since  they  are  liable  to  be  destroyed  by  fire.  When  they  have  to  be 
built,  care  should  be  taken  to  char  well  the  bottom  part  of  the  support- 
ing posts  or  sleepers,  so  as  to  prevent  the  rot.  The  settling  of  flumes, 
due  to  the  gradual  decay  of  the  bottom  of  the  posts,  or  the  sleepers 
*  upon  which  they  rest,  causes  a  great  deal  of  annoyance. 

Experience  has  shown  in  many  cases  that  the  above-mentioned  rules 
deserve  close  attention  in  choosing  a  route  for  a  ditch,  as  the  advantages 
or  disadvantages  pointed  out  can  be  weighed  carefully  beforehand. 

CwMtruction. — ^The  building  of  a  ditch  can  commence  alter  a  careful 
survey  has  been  made.  A  grade  of  10  feet  per  mile  (three-eighths  inch 
per  rod)  ought  to  be  established  by  the  survey,  as  this  grade  has  proven 
itself  the  most  convenient  for  the  conveyance  of  water,  securing  an  ex- 
cellent flow,  without  endangering  the  banks  of  the  ditch.  This  grade 
must  be  adhered  to  strictly,  and  under  no  circumstances  must  it  be  les- 
sened at  one  point  and  increased  at  another,  since  the  flow  of  water,  once 
checked  by  less  grade,  cannot  be  regained  by  increasing  the  grade  at 
another  point.    The  ditch  in  such  a  case  would  have  to  be  widened. 

Iron  pipes. — ^In  the  construction  of  ditches  not  only  open  ditches  and 
flames  are  i^orted  to,  but  also  tunnels  and  iron  pipes,  the  latter  to  con- 
vey water  across  depressions  in  the  ground  too  deep  to  permit  the  con- 
struction of  flumes. 

If,  therefore,  deep  depressions,  or  gorges,  have  to  be  crossed  by  iron 
pipes,  (inverted  siphons,)  it  will  be  necessary  to  have  the  ditch  high 
enough  at  the  point  where  the  water  is  discharged  into  the  pipe  to  allow 
a  sufficient  '^  head,"  not  only  to  overcome  the  friction,  but  also  to  secure 
enoagh  hydrostatic  pressure  to  force  the  water  rapidly  through  the  pipe, 
which,  of  necessity,  must  be  of  far  smaller  dimensions  than  the  discharg- 
ing ditch. 

The  resistance  of  the  friction  in  the  pipe  of  the  Spring  Valley  Canal 
and  Mining  Company,  crossing  the  west  branch  of  North  Fork  of 
Feather  River,  near  Cherokee,  Butte  County,  is  considered  equal  to  20 
feet  of  "  head,"  (hydrostatic  pressure.) 

This  pipe  is  about  14,000  feet  long,  and  has  a  diameter  of  30  inches. 
Its  vertical  height  on  the  Yankee  Hill  side,  where  the  water  is  received, 
is  980  feet  above  the  lowest  point  of  depression,  and  its  vertical  height 
on  the  Cherokee  sides,  where  the  water  is  discharged,  is  830  feet  above 
the  lowest  point  of  depression.  It  has,  therefore,  a^'  head,"  or  hydro- 
static pressure,  under  the  necessary  supply  of  water,  of  150  feet  The 
vater,  however,  during  its  greatest  supply  and  heaviest  discharge,  never 
it)se  more  than  50  feet  pn  the  Yankee  Hill  side  over  the  point  of  its  dis- 
charge on  the  Cherokee  side,  aind  was  then  estimated  equal  to  1,500 
niiner's  inches.  Should,  therefore,  the  supply  of  water  be  sufficient  to 
fill  the  remaining  100  feet  of  *pip^on  the  Yankee  Hill  side  the  discharge 
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of  water  would  be  enormous,  and  almost  equal  a  hydraulic  jet  di 
charged  under  130- feet  pressure  through  a  hydraulic  nozzle  of  dO  in 
diameter.    It  will  be  well  to  keep  this  fact  in  mind,  as  it  may  prove  th 
pipes  of  far  less  dimensions  than  the  above-mentioned  pipe  may  be  8 
ficient  to  discharge;^  under  the  proper  pressure,  any  necessary  amount 
water. 

Dant — The  place  to  tap  the  supplying  stream  and  to  build  the  <^h 
dam  ^  deserves  careful  consideration.  The  streams  of  California  ar9 
subject  to  rapid  rise,  and  change  their  volumes  of  water  constantly,  st 
that  at  one  time  all  the  water  in  the  stream  may  be  needed  to  supply  a 
ditch,  where  at  another  time  fifty  or  a  hundred  ditches  could  be  madt 
to  overflow.  Under  these  circumstances  strong  dams  are  needed.  The 
best  place  to  build  such  a  dam  will  be  a  narrow  place  on  the  river,  pnoj 
tected  on  both  sides  by  projecting  ledges  of  rock.  All  the  moonraian 
streams  of  California  afford  many  such  places.  The  building  of  th%\ 
dam  will  be  done,  of  course,  when  the  water  is  at  its  lowest.  The  strong- 
est dams  are  constructed  by  throwing  the  trunks  of  pine  trees  from 
shore  to  shore  across  the  river,  putting  the  first  layer,  or  foundation^ 
from  6  to  8  feet  apart,  for  a  width  of  40  or  50  feet,  then  placing  another 
layer  of  pine  trees  at  right  angles  and  at  the  same  distance  across  the 
first  layer,  and  alternating  in  this  way  till  the  dam  has  reached  the  proper 
height.  Where  the  trees  cross  each  other  notches  ought  to  be  cut  and 
iron  spikes  driven  in,  to  make  the  structure  perfectly  solid.  The  trees 
which  are  to  lie  lengthwise  in  the  stream  ought  to  be  thrown  in  with  part 
of  their  top  branches  on,  and  turned  up  stream.  The  sand,  &c,  carried 
down  by  any  fatuie  flood  will  cover  these  branches,  and  make  the  de 
struction  of  the  dam  impossible.  After  the  structure  is  built,  the  open 
places  ought  to  be  filled  up  with  stones,  earth,  gravel,  sand,  pine 
branches,  &c.,  and  in  a  short  time  the  dam  will  be  tight  and  safe  against 
all  chances. 

On  one  or  the  other  side  of  the  dam  a  gate  for  the  ditch  must  be 
constructed.  This  gate  should  be,  if  possible,  in  the  solid  bed-rock,  so  as 
not  to  be  aftected  by  any  succeeding  flood.  If  a  ledge  oT  rock  abuts 
enough  to  admit  of  the  construction  of  a  short  tunnel,  as  the  connec- 
tion between  the  head  dam  and  the  ditch,  such  a  chance  ought  not  to 
be  neglected.  An  iron  or  strong  wooden  gate,  being  controlled  by 
lever  or  screw,  to  open  or  close,  the  mouth  of  the  tunnel,  for  the  admis- 
sion or  cutting  off  of  the  water,  would  defy  any  flood. 

The  following  diagram  represents  the  river  in  a  low  state  of  water, 
the  ditch  receiving  tbe  whole  supply.  During  a  flood  the  water  would 
fall  over  the  dam,  and  the  gate  being  partially  closed  would  admit  only 
enough  to  fill  the  ditch. 

Lumber. — After  a  careful  survey  is  made,  the  best  route  for  the  ditch 
established,  and  the  place  for  the  head  dam  chosen,  the  work  of  digging 
the  ditch  may  commence  on  the  whole  line.  Should  much  flumiug  be 
necessary,  and  a  great  quantity  of  lumber  have  to  be  used  for  such  par- 
pose,  the  easy  and  cheap  supply  of  the  lumber  deserves  great  consider- 
ation. 

The  mountain-slopes  which  flank  the  streams  of  California  afford  an 
inexhaustible  supply  of  pine  timber,  particularly  in  those  places  which, 
remote  from  any  market,  have  escaped  the  ax  of  the  lumberman.  The 
head  of  a  ditch  being  almost  always  located  in  such  a  remote  region,  is, 
therefore,  usually  surrounded  by  a  forest  of  the  finest  timber. 

A  portable  saw-mill  could  be  established  at  any  convenient  pointand 
would  furnish  all  the  necessary  lumber.  The  ditch,  though  commenced 
along  the  whole  line,  must  be  rapidly  finished  from  the headdam down- 
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ward,  80  that  it  can  serve  for  the  conveyance  of  sawed  lumber  where 
such  is  needed  for  flaming,  &c.  This  mode  of  transport  reduces  the 
price  of  lumber  by  more  than  50  per  cent.,  since  the  freight  amounts 
geuerally  to  more  than  that  proportion  of  the  price. 

Excavation, — In  digging  the  ditch  along  the  mountain-slopes  the  satetj* 
of  the  ground  as  to  slides  must  be  well  examined,  and  the  real^body  of 
the  ditch  must  be  always  dug  in  solid  soil,  and  far  enough  in  the  side  of 
the  mountain  to  leave  at  the  outside  or  lower  bank  a  level  surface  on 
which  to  place  a  part  of  the  soil  of  the  bank  and  the  ditch. 

The  bank  on  the  mountain-side  must  be  carried  on  a  good  slope  at 
ODce,  so  as  to  prevent  slides  from  it,  which,  during  the  rainy  season, 
woald  otherwise  occur,  not  only  filling  the  ditch,  but  causing  great  and 
dangerous  breaks,  since  the  water,  checked  in  its  course,  would  run  over 
the  lower  bank,  causing  damages  wnich  would  take  much  time  and  money 
to  mend. 

No  operation  connected  with  hydraulic  mining  needs  gi  eater  care  and 
foresight  than  the*  building  of  a  ditch.  The  best  constructed  ditch  will 
cause  a  great  deal  of  trouble  for  the  first  year  or  two,  but  an  indifferently 
constructed  ditch  will  cause  not  only  as  much  repairing  as  the  first  costs 
amount  to,  bat  be  forever  after  only  a-  second-hand  affair. 

Deep  ditches  are  preferable  to  shallow  ones,  as  the  evaporation  during 
the  summer  beat  is  far  less  in  the  former  than  in  the  latter.  Still,  be- 
fore deciding  on  the  depth  of  a  ditch — whether  2  feet  or  3  feet  deep— it 
will  be  well  to  examine  the  soil  through  which  it  has  to  be  dug.  If  the 
country  bed-rock  is  covered  only  with  a  little  soil,  and  if  a  ditch  2 
feet  deep  would  avoid  the  bed-rock,  economy  dictates  the  2foot  ditch 
made  wider. 

AH  ravines  or  small  water-courses  crossed  by  the  line  of  ditcb  must 
be  secured  in  such  a  way  that  their  water  can  either  be  admitted  into 
the  ditch  or  carried  over  it,  as  it  is  wanted  or  not.  Regard  must  be  had 
iu  this  respect  for  the  increasing  volumes  of  water  during  the  rainy  sea- 
son. It  is  a  notorious  fact  that  the  quantity  of  water  carried  by  estab- 
lished ditches  <luriug  the  summer  season  is  reduced  by  nearly  one-third 
in  its  volume  by  the  time  the  x>oint  is  reached  where  the  water  is  to  be 
used.  It  may  be  true  that  in  many  cases  the  low  state  of  the  river  from 
^vhich  the  water  is  drawn  is  partly  the  cause  of  this  reduction  in  volume ; 
bnt  in  other  cases,  where  the  river  affords  an  unlimited  amount,  the 
diminution  of  the  water  must  be  ascribed  altogether  to  evaporation  and 
leakage. 

The  question  arises  whether  it  would  not  be  advisable  to  counteract 
this  lessening  of  the  water  by  building  the  ditches  wider  at  their  head 
and  reducing  their  width  for  a  distance  of  a  few  miles  till  the  normal 
size  is  reached.  In  the  winter  season  only  a  quantity  answering  the  size 
of  the  lower  part  of  the  ditch  would  be  admitted  at  the  head.  In  sum- 
mer all  the  water  the  upper  part  of  the  ditch  could  carry  would  be  ad- 
mitted and  brought  along,  even  filling  the  ditch  to  the  top  of  the  lower 
(artificial)  bank — ^which  would  be  safe  enough  in  summer.  .This  plan 
seems  well  calculated  to  practically  increase  the  capacity  of  ditches. 

Trees, — ^Trees  found  on  the  line  of  the  ditch,  the  removal  of  which  is 
necessary-,  must  never  be  cut  down  so  that  only  the  stumps  remain.  To 
grub  up  these  stumps  is  a  most  difficult,  tedious,  and  expensive  work, 
and  can  be  avoided  by  undermining  the  tree  on  the  lower  side,  cutting 
its  supporting  roots  and  felling  it  down  the  hill,  tree,  stumps,  roots, 
and  all. 

Flumes, — The  flumes  on  the  line  of  the  ditch  may  be  built  either  on  a 
bttje  less  grade,  or  a  little  smaller,  than  the  ditch,  as  the  smoothness  of 
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the  boards  caases  less  friction  than  a  rough  ditch,  and  the  water,  there- 
fore, rans  faster. 

Flames  are  generally  built  of  l^inch  plank,  with  a  framing  of  4  bj 
4  and  3  by  4  scantliug  for  every  2^  or  3  feet.  The  strength  of  the  scaf- 
*  folding  for  the  flumes  must  be  conditioned  by  their  height,  and  left  to 
the  discretion  of  the  builder.  The  foundation  of  this  scaffolding  oogfat 
to  be  on  very  solid  ground,  and,  if  possible,  little  exposed  to  water  in 
puddles,  coming  and  going,  as  the  season  changes.  Moreover,  the  bot- 
tom part  of  the  supportiug-posts,  or  the  sleepers,  ought  to  be  well 
,  charred,  as  mentioned  before,  to  prevent  rot  and  subsequent  settling  of 
the  flume.  High  flumes  ought  to  be  well  anchored  with  strong  wire,  or 
wire  rope,  to  protect  them  against  winds. 

Where  a  flume  is  to  be  built,  the  underbrush,  fallen  trees,  &c.,  oagfar 
to  be  cleared  away — by  ax,  or  Are,  or  both — to  protect  the  flume 
against  the  conflagrations  which  occur  in  our  forests  from  time  to  time 
during  the  dry  season. 

Flumes  of  sheet-iron  are  highly  recommended.  The  iron  ooold  be 
protected  against  corrosion  by  immersion  in  Dr.  Angus  Smith's  prepara- 
tion of  coal-tar,  and  would  certainly  afford  a  very  durable  and  incom- 
bustible material.  VHien  the  present  high  price  of  iron  shall  hare 
fallen  to  near  its  former  rate,  this  material  will  undoubtedly  be  nsed 
with  great  advantage. 

The  building  of  flumes  should  be  avoided  as  far  as  possible,  since, 
under  the  most  favorable  conditions,  using  the  best  kind  of  sugar-pine 
lumber,  a  flume  will  only  last  from  ten  to  twelve  years ;  and  the  co3t  of 
its  repair  is  computed  to  be  75  per  cent,  higher  than  that  of  a  ditch. 

A  flume  carrying  a  constant  stream  of  water  is  far  less  exposed  to 
decay  than  one  which  carries  water  periodically.  The  alternate  swell- 
ing and  shrinking  of  the  wood  in  the  latter  not  only  destroys  the  fiber 
of  the  wood,  but  also  draws  the  nails,  and  thus  injures  the  stracture.* 

EBON  PIPES. 

The  use  of  iron  pipes  as  aqueducts  is  not  a  novelty  in  California. 
As  early  as  1856  or  '57  an  iron  pipe  of  40  inches  diameter  was  laid  across 
a  small  depression  at  Timbuctoo,  near  Smartsville,  Yuba  County.  The 
city  of  San  Francisco  is  supplied  by  the  Spring  Valley  Water  Company, 
which  has  seventeen  miles  of  30-inch  iron  pipe,  conducting  the  water 
across  depressions  of  from  200  to  250  feet  vertical  depth. 

During  the  summer  and  fall  of  1870  the  most  important  enterprise  of 
this  kind  was  carried  out  by  the  Spring  Valley  Canal  and  Mining  Cooi* 
pany,  of  Cherokee,  Butte  County. 

Under  the  direction  of  Joseph  Moore,  esq.,  superintendent  of  the 
Bisdon  Iron  and  Boiler  Works  in  San  Francisco,  an  iron  pii>e  30  inches 
in  diameter  and  14,000  feet  long  was  manufactured  and  laid  across  a 
depression  of  nearly  a  thousand  vertical  feet,  formed  by  the  gorge 
through  which  the  West  Branch  of  the  North  Fork  of  Feather  River 
flows.  (See  illustration  on  a  former  page.)  This  enterprise  was  a  com- 
plete su<!ces8,  and  found  as  such  a  deserved  publicity,  which  makes  its 
particular  description  at  this  place  unnecessary.    For  the  sake  of  faandj 

*  Ditches  for  irrigation  in  England  have  been  made  of  concrete,  which  is  cheap  and 
very  durable.  A  long  wooden  tox  is  made  of  the  shape  of  the  dltdh,  the  concrete  (com- 
posed of  cement  and  gravel)  is  mixed  and  laid  down,  and  the  sides  are  bailt  np  of  ce 
ment,  outside  the  box,  whicii  is  drawn  along  as  the  work  proceeds.  Cement  is  made 
by  burning  together  chalk  and  clay,  having  in  it  a  small  proportion  of  sand.  Veiy 
durable  ditches  are  also  made  of  sand  and  asphalt,  in  the  same  way. 
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reference,  however,  it  may  here  be  said  that  the  pipe  is  made  of  the  best 
sheet-iron,  as  follows :  No.  14  iron  was  used  for  150  feet  pressnre;  No.  12 
iron  was  nsed  for  275  feet  pressure ;  No.  10  iron  was  used  for  350  feet 
pressure ;  No.  7  iron  was  used  for  4!25  feet  pressure ;  |  iron  was  used 
for  600  feet  pressure ;  -fg  iron  was  used  for  850  feet  pressure ;  f  iron 
was  used  for  900  feet  pressure. 

A  cistern  with  sand-box,  which  serves  as  receptacle  for  sand  and 
gravel  carried  from  the  ditch,  is  constructed  at  the  receiving  point.  An 
elbow  of  the  pipe  dips  here  in  the  water,  to  prevent,  as  much  as  possi- 
ble, the  entrance  of  air.  A  stand  pipe  is  adjusted  50  feet  from  the  inlet, 
to  permit  the  ready  flow  of  water  and  the  escape  of  air  which  may 
have  entered  the  pipe.  The  pipe  is  laid  in  pieces  23  feet  in  length,  riv- 
eted together,  and  in  a  trench  5  feet  deep,  and  covered  with  soil  to  save 
it  from  thermal  influences,  causing  expansion  and  contraction.  The 
rivets  used  were  for  No.  14  iron,  J  wire  j  for  No.  12,  J ;  for  No.  11,  ^ ; 
for  No.  9,  § ;  for  No.  7,  |.  A  steam-nveting  machine  was  employed. 
Air-valves,  with  floats,  are  used  at  different  places,  not  only  to  allow 
the  escape  of  air,  when  the  pipe  is  filled,  but  ^so  to  prevent  a  collapse 
from  atmospheric  pressure,  in  case  a  vacuum  should  be  created  by 
6ome  foreign  matter  (for  instance,  a  plug  of  dry  leaves  accumulated  in 
the  ditch)  stopping  suddenly  the  supply  of  water. 

In  such  constructions  the  entrance  of  any  floating  matter  should  be 
prevented  by  a  screen  of  strong  wire,  or  iron  bars,  placed  at  some  dis- 
tance from  the  mouth  of  the  pipe.  Particularly  in  the  aujtumn,  when 
the  leaves  fall,  care  should  be  taken  to  remove  the  latter,  whenever  a 
quantity  is  collected  before  the  screen. 

The  standing  air-pipe  mentioned  above  has  not  proved  sufficient  for 
the  escape  of  all  t^e  air  which  is  carried  down  by  the  water.  The 
consequence  is  that,  from  to  time,  the  accumulated  air  makes  an  at- 
tempt to  free  itself,  and,  in  doing  so,  rushes  up  the  stand-pipe  with  great 
force,  throwing  out  a  large  quantity  of  water,,  and  even  emptying  the 
cistern. 

The  writer  thinks  a  very  simple  arrangement  would  secure  the  undis- 
turbed flow  of  water,  and  permit  the  air  to  escape  as  it  accumulates, 
without  interfering  with  the  water  rushing  into  the  pipe.  The  water 
will  form  a  solid  t^dy  in  that  part  of  the  pipe,  which  is  filled  from  the 
lowest  depression  of  the  inverted  siphon  to  an  equal  height,  or  level, 
in  each  arm  of  the  pipe. 

In  the  diagram  given  the  undisturbed  water  would  rest  below  the  points 

^  A^,  and  only  from  A'  to  B  could  air  interfere  with  the  free  admission 

of  water.    According  to  the  great  or  less  supply  of  it,  the  water  would 

^se  or  fall  between  A^  and  B;  and  the  stand-pipes,  represented  by  D 

^  ^9  would  not  only  become  valueless,  whenever  the  water  should  rise 

to  the  point  of  their  connection  with  the  main  pipe,  but  would,  under 

<^rcamstance8,  discharge  great  quantities  of  water,  whenever  the  latter 

^hoald  have  risen  in  the  main  pipe  above  their  height.    Furthermore, 

tbere  would  be  no  continuous  discharge  of  air,  as  the  resistance  of  the 

flowing  water  against  the  escape  of  air  would  be  comparatively  s^s  great 

^tween  points  6  H  or  H  I,  as  between  A^  and  B.    An  arrangement  is 

^Qcrefore  needed,  which  will  not  only  permit  the  air  to  escape  at  any 

1^^^  .between  A  and  B,  but  also  prevent  the  rushing  water  from  in- 

m?^^^6  with  the  free  discharge  of  air. 

;^ne  writer  proposes  a  simple  plan,  as  illustrated  by  figure. 

-The  circle  A  represents  a  pipe  30  inches  in  diameter,  the  line  B  0  a 

P|^  of  sheet-iron,  23  inches  wide  from  B  to  G,  and  5  inches  below  the 

Pomt  D.    This  piece  of  sheet-iron  enters  the  pipe  on  a  bevelj  for  a  dis- 
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tance  of  2^  or  3  feet,  falling  in  this  distance  1  inch.  The  sides  B  G  are 
securely  riveted  to  the  pipe.  A  second  piece  of  sheet-iron  mnst  be  inserted 
in  such  a  way  that  the  first  piece  overlaps  it  for  about  2  inches,  leaving 
at  the  same  time  an  open  space  of  1  inch  in  depth,  and  24  inches  in 
length  between  the  two  pieces  of  sheet-iron,  where  the  overlapping  takes 
place.  Any  number  of  additional  pieces  of  sheet-iron  are  inserted  in 
the  same  manner,  foi*ming,  as  it  were,  a  shingle  roof  on  the  top  of  the 
pipe,  with  an  open  space  of  1  inch  in  depth  and  24  inches  in  length  be- 
tween each  two  shingles. 

The  water  enters  at  the  point  o.  and  is  prevented  from  entering  the 
air-chamber  by  the  overlapping  oi  the  different  iron  shingles ;  the  air^ 
however,  will,  under  the  least  pressure,  escape  through  the  open  spaceA 
between  the  iron  shingles,  and 'can  be  conducted  to  any  final  outleu 
without  interfering  in  the  least  with  the  rush  of  water. 

This  air-chamber  needs  only  to  be  constructed  in  and  a  little  abore 
that  part  of  the  pipe  which  is  subject  to  the  rising  and  falling  of  the 
water,  according  to  the  greater  or  less  supply.  For  instance,  in  a  pipe 
like  that  of  the  Spring  Valley  Canal  and  Mining  Company,  constructed 
for  a  head  of  150  feet — when  experience  has  shown  that  a  bydrastatic 
pressure  of  never  more  than  50  feet  is  realized — the  shingle  roof,  or  air- 
chamber,  needs  only  to  be  applied  from  near  the  ^'  solid  water"  in  the 
bottom  of  the  pipe  to  a  point  giving  a  vertical  height  of  75  feet  atK>ve 
the  ^^  solid  water."  Of  this  distance,  only  50  feet  or  less  would  be  filled 
with  water,  to  form  the.  head  or  hydrostatic  pressure,  and  the  remalQ- 
ing  25  feet  would  secure  a  sufficient  vent  for  all  the  air  which  possiblj 
might  come  down  with  the  rushing  water. 

It  will  be  seen  that  the  capacity  of  the  pipe  is  not  lessened  by  the  in- 
troduction of  the  air-chamber;  the  latter  consisting  of  nothing  bat 
pieces  of  sheet-iron  riveted  from  side  to  side,  and  permitting  the  rising 
water  to  fill  the  air-chamber  from  below,  and  thus  to  occupy  the  whole 
capacity  of  the  pipe.  The  arrangement  in  itself  is  simple,  and  can  be 
introduced  into  any  pipe  already  In  position,  provided  it  is  large  euongh 
to  admit  a  workman. 

¥or  pipes  conducting  water  to  the  hydraulic  machines  in  the  mines, 
the  following  plan  is  recommended  to  get  rid  of  the  air :  A  pipe  of  4  or 
5  inches  diameter  is  perforated  with  holes,  each,  say,  of  2  inches  diam- 
eter, and  at  intervals  of  2^  or  3  feet  These  holes  are  covered  with  caps 
of  the  shape  of  half- funnels,  and  in  such  a  way  that  the  wider  part  of 
{he  funnel  leaves  an  open  space,  lapping  about  1  inch  over  the  hole. 
The  pipe  thus  prepared  is  inserted  from  50  to  100  feet,  according  to  the 
length  of  feeding-pipe,  into  the  latter,  the  open  funnel  downward,  and  is 
secured  firmly  to  the  upper  side  of  the  feeding-pipe.  The  upper  end  of 
this  air-pipe  must  rise  a  few  feet  above  the  bulk-head  fron^  which  the 
feeding-pipe  is  supplied. 

The  air  which  necessarily  enters  the  feeding-pipe  with  the  rash  of 
water  will  seek  the  easiest  way  of  escape,  and  must,  consequently,  enter 
the  inserted  pipe  through  the  open  funnels.  The  caps  over  the  holes  of 
the  air-pipes  prevent  the  water,  rushing  down,  from  entering  the  air- 
pipe,  and  the  air  can  be  conducted  safely  to  a  final  outlet. 

The  above  arrangement  would  not  lessen  the  capacity  of  the  feed- 
pipe, as  the  water,  rising  in  the  latter,  would  enter  the  air-pipe  through 
the  funniBls,  and  rise  in  both  pipes  simultaneously. 
.  The  advantage  to  be  gained  from  this  arrangement  would  be  the 
almost  total  exclusion  of  air  Xrom  the  feed-pipe,  and,  therefore,  the  cer- 
tainty of  a  solid  and  even  discharge  of  the  water  from  the  hydraoh'c 
machine,  securing  the  greatest  efficiency  and  force  of  the  water-jet 
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MECHANICAL  APPLIANCES. 

Sfluice-hoxea. — ^These  are  the  highways  upon  which  hydraulic  mining 

carried  on,  and  their  greater  or  less  efficiency  has  an  influence  upon 
is  business  like  that  of  the  establishment  of  railroads  or  common 
igon-roads  upon  general  commerce. 

Jost  as,  by  the  cheapening  of  carriage,  railroads  open  coal-fields, 
ainproducing  regions,  &c.,  to  the  markets  of  the  world  and  to  a  brisk 
mmerce,  where  common  wagon  roads  would  hardly  sustain  a  weak 
•me- trade,  so  well-adapted  sluice-boxes  will  render  inferior  gravel-de- 
•Bits  ^^  paying  institutions,"  while,  per  contra,  rich  gravel-deposits, 
thoot  proper  facilities  for  the  placing  of  sluice-boxes,  are  worked  at  a 
^. 

The  great  requirement  is  suf&cient  grade,  and  a  careful  survey  of  the 
ate  should  always  be  made  before  the  sluices  are  put  in  place,  so  that 
e  existing  fall  or  grade  can  be  husbanded  to  the  best  advantage  for 
e  establishment  of  under-currents,  drops,  grizzlies,  &c. 
Hydraulic  mines  are  worked  with  as  little  grade  as  3  inches  and  with 

high '  as  9  inches  per  12  feet.  In  the  first  case  abundant  and  cheap 
Uer  generally  makes  up  in  some  degree  for  the  want  of  grade;  in  the 
cond  case  a  very  high  grade  must  make  up  for  the  limited  sux>ply  of 
Iter. 

Taking  the  above-cited  cases  as  the  extremes,  we  may  say  that  6  inches 
or  12  feet  can  safely  be  established  as  the  normal  grade,  though  many 
jportant  ftnd  prosperous  mines  are  worked  with  4^  and  5  inches  per  12 
et. 

The  establishment  of  under-currents  and  drops  must  be  kept  in  mind 
ben  the  grade  for  the  sluice-boxes  is  laid  out,  and  it  is  advisable  to 
tablish  a  number  of  under-currents  on  a  long-line  of  sluice-boxes,  even 
.  the  sacrifice  of  some  grade.  For  instance,  sluice-boxes,  with  5  inches 
•ade  per  12  feet,  and  with  a  number  of  under-currents,  are  preferable 
»  slnice-boxes  of  6. inches  gi*ade  and  without  the  latter. 
These  facts  must  impress  once  more  upon  the  mind  of  the  miner  the 
ital  importance  of  sufficient  fall  for  the  working  of  a  hydraulic  mine, 
>.  such  a  favorable  condition  not  only  insures :  1,  sluice-boxes  over  a 
igh  grade,  and,  therefore,  able  to  carry  immense  quantities  of  gravel, 
«. ;  2,  nnder-currents,  or  large,  flat  boxes,  from  10  to  20  feet  wide  and 
Dm  30  to  50  feet  long,  provided  through  their  whole  extent  with  rif- 
es,  to  catch  gold  or  amalgam,  (see  description  below ;)  3,  a  grizzly,  or 
D  iron  grating,'  placed  in  such  a  position's  to  throw  down  an  embank- 
lent  or  precipice  large  rocks  which  have  been  carried  in  the  sluice- boxes, 
Dd  permit  the  smaller  rocks  and  gravel  to  fall  through  the  grating 
ito  a  continuation  of  sluice-boxes,  (see  description  below ;)  but  admits 
Iso  any  additional  improvement,  such  as  undoubtedly  the  future  has  in 
tore  for  hydraulic  mining. 

The  size  of  the  sluice-boxes  must  necessarily  depend  on  the  work  they 
rill  have  to  perform,  and  may  vary  from  4  feet  in  width  to  6  feet. 

Supposing  that  a  tunnel  has  opened  the  mine  for  work,  of  dimensions 
arge  enough  to  admit  of  sluice- boxes  6  feet  in  width,  and  from  36  inches 
o  40  inches  high,  a  grade  or  route  will  have  to  be  prepared  outside  of 
he  tunnel  to  receive  two  lines  of  sluice-boxes  of  the  same  width  and 
leight.  Both  these  lines  of  sluice-boxes  must  be  connected  with  the 
joxes  placed  in  the  tunnel,  and  provided  with  strong  gates,  so  as  to  cut 
iff  this  connection  £^  will.  This  arrangement  permits  the  use  of  the 
iluice-boxes  outside  of  the  tunnel  alternately,  and  the  '^  clean-up "  of 
dne  line  of  the  boxes  without  interruption  of  the  work  in  the  mine. 
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However,  when  the  boxes  in  the  tunnel  are  cleaned  up,  the  washing  in 
the  mine  must  stop  till  this  is  done  and  till  the  blocks  or  riffles  are  re- 
placed. A  day  is  generally  sufficient  for  this  work,  since  the  tnnnels, 
with  a  few  exceptions,  are  short,  compared  with  the  ontside  lines  ^ 
sloices,  and  since,  moreover,  the  pavement,  or  riffles,  in  the  tnnnel- 
sluice  consist  of  blocks  or  sets  of  scantlings,  which  are  far  more  easily 
removed  and  replaced  than  the  stone-pavement,  which  asnally  ibrms 
the  bottom  of  the  outside  sluices. 

After  the  grading  is  done,  according  to  the  fall  at  disposal,  sills  are 
laid  across  the  track  4  feet  apart.  These  sills  ought  to  be  4  by  6  inches, 
and,  for  a  double  sluice,  about  15  feet  long,  so  as  to  project  on  each  side 
of  the  flume  or  sluice,  to  receive  posts  and  braces.  The  posts  are  made 
of  4  by  5  inch  scantlings,  and  either  36  or  40  inches  long,  according  to 
the  height  of  the  sides  of  the  sluices.  The  braces  are  made  of  1^  by 
6  inch  lumber,  and  the  sides  and  bottom  of  the  sluice  of  l^inch  plank 
A  piece  of  board  8  inches  wide,  nailed  from  post  to  post  flush  wiUi  the 
inside  of  the  sluice,  not  only  gives  strength  to  the  whole  structure,  but 
may  also  serve  as  a  gangway. 

Whenever  a  curve  occurs  in  the  sluice,  the  larger  bend,  or  outside, 
ought  to  be  raised  from  ^  inch  to  1  inch,  according  to  the  degree  of  tbe 
curve.  This  will  check  the  force  of  the  current  toward  the  outside 
curve  and  distribute  the  flowing  matter  evenly  ovier  the  whole  bottom 
of  the  flume,  preventing  the  wearing  of  a  deeper  channel  in  the  pave- 
ment on  the  outside  curve.  « 

The  pavement  of  the  sluices  should  be  made  of  hard,  flat,  stone; 
schist-rock  or  mica  slate  is  excellent  for  the  purpose.  These-  stones 
must  be  placed  edgeways,  with  a  gentle  slant  from  their  ba^e  down  tbe 
stream,  forming  a  uniform  thickness  of  10  or  12  inches. 

This  pavement  should  be  built  in  separate  compartments  of  6  or  8 
feet  length,  confined  by  pieces  of  strong  plank  or  scantling  fixed  per- 
manently across  the  bottom  of  the  flume,  to  protect  the  pavement 
against  a  wholesale  destruction  in  case  tbe  current  of  the  stream  should 
dislodge  some  stones  in  one  or  other  of  the  compartments.  For  12  feet 
of  double  sluice,  equal  to  144  square  feet,  about  9  tons  of  stone  are  re- 
quired for  paving. 

The  sluice-boxes  should  be  lined  above  the  stone  pavement  with 
24nch  planks  or  2-inch  blocks,  for  a  height  of  10  or  12  inches,  to  pro- 
tect the  real  sluice  against  the  wear  and  tear  of  the  swift  gravel- 
stream. 

The  single  sluice  in  the  tunnel  must  be  paved  with  square  pine 
blocks,  about  10  inches  deep.  These  blocks  are  laid  across  the  flume, 
close  together,  and  a  piece  of  plank  1^  by  6  inches  is  nailed  to  the 
lower  part  of  the  blocks  with  headless  nails.  These  headless  nails  are 
not  driven  home,  but  project  about  an  inch  on  the  face  side.  A  new 
tier  of  blocks  is  inserted  and  driven  on  the  projecting  nails  till  the 
blocks  touch,  the  intervening  board  or  plank,  and  are  therefore  within 
1^  inches  of  the  first  tier.  Another  piece  of  plank  is  put  in  position 
and  the  same  process  continued.  The  lining  of  the  sluices  is  placed  so 
low  down  that  it  touches  the  tops  of  the  planks  in  the  bottom,  and 
keeps  them  in  position.  These  spaces  of  l«l  inches  in  width  separate 
the  different  layers  of  block,  and  form  the  real  riffles  to  catch  gold  or 
amalgam.  The  lining  in  those  sluices  which  have  rock  pavements  is, 
in  many  instances,  placed  so  low  that  the  rock  pavement  covers  aboat 
2  inches  of  it.  This  is  done  to  prevent  the  wear  of  ^he  rock  pavement 
leaving  a  part  of  the  sides  of  the  flume,  or  sluice,  unprotected.  This, 
however,  may  be  an  unnecessary  precaution,  as  the  lining  of  the  flame 
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ears  ont  mnch  faster  than  the  rocks,  and  can,  when  it  has  to  be  re- 
swed,  always  be  placed  close  to  the  rock  pavement. 
The  expense  of  constracting  a  double  sluice  of  the  above  dimensions 
spends  both  on  the  cost  of  the  material  used  aud  the  difficulty  of  es- 
iblishing  the  proper  grade.  In  localities  where  lumber  can  be  furnished 
IF  $20  per  M,  and  where  the  grading  can  be  done  without  blasting, 
Duble  sluices  have  been  laid  and  paved  in  the  most  substantial  way 
\r  $2  per  foot.  A  single  sluice,  6  feet  in  width  and  3  feet  high,  can  be 
)nstrnctedy  under  similar  favorable  circumstances,  for  about  $1.25  per 

)0t. 

Undercurrents. — These  are  large  flat  boxes,  or  platforms,  placed  be- 
ide  and  a  little  below  the  main  sluice-boxes.  Their  size  and  shape  de- 
end,  to  some  extent,  on  the  facilities  which  the  place  offers  where 
bey  Hhall  be  constructed.  Triangles,  irregular  oblongs,  and  parallelo- 
Tarns,  containing  a  surface  of  from  500  to  1,000  square  feet,  are  the 
)rm8  often  resorted  to.  The  under-current  is  destined  to  receive  irom 
he  main  sluice-boxes  a  certain  portion  of  the  finer  gravel- wash,  black 
and,  quicksilver,  and  amalgam,  and  to  afford  to  the  particles  of  gold 
nd  amalgam  a  better  chance  to  settle  i>ermanently  in  the  riffles,  which 
je  evenly  distributed  over  the  whole  surface  of  the  platform.  For  this 
(orpose  an  opening  is  cut  across  the  bottom  of  the  main  sluice-boxes 
rom  15  to  18  inches  in  width.  In  this  opening  are  inserted  steel  bars, 
^  inch  square  and  1  inch  apart,  generally  fixed  in  a  cast-iron  frame. 
The  small  particles  of  gravel,  sand,  gold,  &c.,  which  pass  through  this 
piling  are  caught  in  a  box  placed  below  the  sluice-boxes,  on  a  pitch  of 
ibont  1  inch  per  foot«  whence  they  are  carried  upon  the  large  platform 
)rovided  with  fiffles. 

This  platform  is  placed  on  a  grade  of  from  10  to  12  inches  per  12  feet, 
lod  is  provided  with  an  opening  at  the  lower  end  to  return  the  bulk  of 
the  material  received  to  the  main  sluice-boxes  below. 

To  distribute  evenly  the  water  and  gravel  received  from  the  main 
slaices  a  number  of  check-boards  are  placed  at  the  upper  part  of  the 
platibrm,  in  a  direct  line  with  the  box  under  the  grating  of  the  main 
sluice,  which  receives  the  discharged  matter.  As  the  water,  &c.,  rushes 
out  of  this  box  part  of  it  striked  against  the  nearest  check-board  and  is 
^iinied  down  the  platform ;  the  remainder,  rushing  on,  is  diminished  by 
^^  succeeding  check-board,  and  an  even  distribution  over  the  whole 
platform  is  gained.  At  the  lower  end  of  the  platform  the  dis- 
charge of  the  water,  &c.,  into  the  main  sluice  below  may  be  arrested 
hy  the  insertion  of  a  small  box,  on  a  grade,  into  which  the  material 
^pa  from  the  riffles.  These  riffles  can  be  made  either  of  2  by  3  inch 
^utlings,  laid  down  lengthways  and  2  inches  apart,  or  of  common 
Wocks  or  stone  pavement. 

The  under-current  and  main  sluice-boxes  discharge  their  contents  into 
^^p  and  strongly-built  box,  provided  with  a  heavy  stone  pavement. 
Ijrom  the  upper  part  of  this  box  a  continuation  of  the  main  flume  leads 
■?^  gravel-stream  to  other  under-currents,  drops,  &c.,  and  to  a  final  dis- 
^?rge.  The  lower  part  of  this  box  must  be  4  or  5  feet  deeper  than  the 
PJint  from  which  the  main-sluices  are  continued — and  will  be  found  of 
^t  service  in  catching  amalgam,  &c. 

loe  gratings  in  the  main-sluices  deprive  the  latter  of  a  quantity  of 
inrh  '^^  counteract  this  loss  the  main-sluices  are  narrowed  about  6 
ud  1  ^  ^^^^^^  ^^^  current  of  water  till  both  streams,  that  of  the 
^^^/'^^^irent  and  that  of  the  main  sluice-boxes,  re-unite  as  described 

^v  hen  there  is  sufficient  room  under-currents  may  h%  placed  on  each  . 
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side  of  the  maiD  sluice.  This  plan  is  recommended  in  all  localities  where 
great  care  has  to  be  taken  in  the  distribution  of  a  limited  grade.  An 
under-current  of  50  feet  lengHh  will  absorb  about  8  feet  of  grade,  and  for 
this  reason  the  plan  of  establishing  two  under-currents  oppoidte  each 
other  is  highly  economical,  'when  practicable. 

These  under-currents  are  of  the  greatest  service  in  catching  rusty  gold, 
which  cannot  be  touched  by  quicksilver,  and  which,  lessened  in  specific 
gravity  by  the  foreign  matter  clinging  to  it,  is  very  liable  to  be  carried 
entirely  through  a  long  line  of  sluices  to  the  final  discharge.  The  gentler 
and  shallower  place  on  the  platform  of  the  UDdercurrent  gives  to  this 
rusty  gold  more  chances  to  be  caught  by  the  extensive  riffles. 

The  grizzly. — This  word  in  the  strange  nomenclature  of  the  Oalifomid 
miner  means  a  grate  or  frame-work  of  parallel  iron  bars,  with  inter- 
stices, which  is  used  here  and  there  in  the  line  of  sluice-boxes  to  throw 
large  pebbles  or  stones  out,  and  to  [lermit  such  particles  only  as  can  pass 
easily  through  the  ioterstices  between  the  iron  bars  to  be  carried  further 
along  in  the  sluice-boxes.  Wherever  a  grizzly  is  applied,  a  drop  of  a 
few  feet  is  necessary ;  since  the  material  which  can  pass  through  most 
be  collected  in  a  box  below  and  thence  carried  away  by  a  lower  section 
of  sluice-boxes.  The  construction  of  grizzlies  is  of  use  only  where  the 
stones  to  be  discharged  over  the  grizzly  can  be  thrown  down  a  steep 
embankment.  When  this  is  the  case,  the  sluice-boxes  can  thus  be  re- 
lieved of  a  great  quantity  of  useless  material. 

To  illustrate,  we  will  suppose  that  a  precipice  of  40  or  50  feet  exists 
close  to  drop-box  H,  represented  in  the  accompanying  sketch,  so  that 
any  material  thrown  outside  of  this  box  would  tumble  down  the  preci- 
pice. This  would  give  a  favorable  chance  to  apply  a  frizzly,  which 
would  have  to  be  done  by  attaching  a  frame-work  of  strong  iron  bai^ 
(condemned  iron  rails  are  excelleqt)  to  the  bottom  of  the  sluice-bos, 
which  discharges  its  contents  into  drop-box  H,  and  to  lead  this  grate 
with  a  fall  of  about  30  degrees  across  the  drop-box  H  and  towards  the 
precipice. 

The  iron  bars  or  rails  would  have  to  run  the  full  width  of  the  sloioe- 
box,  6  inches  apart  and  parallel  with  each  other,  towards  the  precipice, 
and  all  bowlders  larger  than  6  inches  in  diameter  would  be  discharged. 
On  both  sides  of  this  grating  planks  must  be  fixed  to  prevent  any  of  the 
stones  from  escaping  sideways. 

Hydraulic  nozzles. — The  observant  miner  early  perceived  that  if  a  cer- 
tain amount  of  gravel  could  be  washed  ^ith  a  certain  quantity  of  water, 
double  the  quantity  of  .water  would  wash  from  three  to  four  times  as 
much  gravel  without  increasing  the  expense  for  labor  in  proportion. 
Greater  quantities  of  water  and  enlarged  hydraulic  nozzles  were  therefore 
introduced,  and  the  latter  became  very  soon  the  objects  of  inveutire 
speculation,  which  resulted  in  the  successful  production  of  very  ingeni- 
ous hydraulic  machines. 

The  first  improvement  was  a  flexible  iron  joint,  formed  of  two  elbows 
^  working  one  over  the  other,  with  a  coupling  joint  between  them.  These 
'  elbows  were  called  goose-necks. 

This  invention  was  a  decided  improvement,  though  it  showed  some 
serious  defects.  The  abrupt  turn  of  the  elbow  broke  the  force  of  tie 
water  to  a  great  extent ;  the  upward  pressure  made  the  joint  e  hard  to 
move,  and  when  the  pipe  was  turned  horizontally  the  hose  part  would 
often  bend  a  little  too  far  and  the  re-action  would  cause  the  pipe  to 
"  buck  "  or  fly  around  in  a  contrary  direction.  The  same  re-action  would 
also  often  occur  iq  elevating  or  depressing  the  pipe. 

The  next  improvement  was  Craig's  globe  monitor.    This  invention 
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consists  of  a  bollow  ball  or  globe,  with  an  opening  on  one  side,  into  wbick 
enters  the  main  supply-pipe,  and  one  on  top,  oiit  of  which  an  elbow- 
joint  protrudes*  One  end  of  this  elbow  is  attached  to  a  socket  which 
revolves  on  the  interior  of  the  globe,  and  at  the  same  time  creates  a 
water-tight  joint  This  joint  enables  the  operator  to  change  the  direc- 
tion of  the  stream  from  point  to  point  at  pleasure.  To  the  other  end  of 
the  elbow  is  attached  the  discharge-pipe,  which  may  be  of  any  size 
desired.  The  ball  revolves  entirely  round  horizontally,  and  up  or  down 
at  an  angle  of  about  40  degrees. 

The  next  machine  introduced  was  Hoskin's  dictator,  in  which  the 
part^  constituting  the  joint  work  with  an  external  instead  of  an  inter- 
nal connection ;  that  is,  the  pressure  of  the  water,  instead  of  forcing  the 
parts  of  the  joints  together,  tends  to  force  them  apart,  and  the  joint,  to 
keep  it  from  leaking,  is  provided  with  an  ielastic  packing.  Both  rotary 
and  vertical  motions  are  facilitated  by  the  peculiar  construction,  wheels  re- 
ducing the  friction  on  the  former,  and  the  latter  turning  on  pivots.  This 
joint  is  still  much  used ;  the  only  objection  to  it  is  the  unnecessary  loss 
of  i)ower,  on  account  of  the  elbows  being  too  abrupt. 

Another  machine,  under  the  name  of  Watson's  champion,  similar  in 
design  to  the  last  mentioned,  was  introduced,  but  denounced  as  an  in- 
Iringcmenton  the  dictator,  and  put  under  injunction. 

Another  new  machine  entered  the  field  under  the  name  of  the 
knuckle-joint  and  nozzle,  invented  by  Mr.  F.  Fisher,  of  Nevada 
County,  California,  consisting  of  two  elbows,  placed  in  reversed  position 
T^ben  standing  in  right  line,  but  made  to  revolve  by  a  ring  in  which 
there  is  a  series  of  anti-friction  rolls,  the  ring  being  slipped  down  over 
the  top  of  the  lower  elbow,  and  then  held  in  its  place  by  a  fiange  bolted  to 
the  top  of  the  lower  elbow.  The  riiig  is  then  bolted  to  a  flange  on  the 
top  elbow,  thereby  connecting  the  two,  and  at  the  same  time  leaving  the 
top  elbow  free  to  move  around  in  a  complete  circle.  When  the  water  is 
let  into  the  elbow  the  pressure  brings  the  rolls  in  the  ring  up  against 
the  fliinge  on  top  of  the  bottom  elbow,  allowing  the  top  elbow  to  move 
around  easily  and  without  any  friction,  except  that  of  the  rolls  them- 
selves. A  piece  of  rubber  packing  placed  l)etween  the  flanges  of  top 
and  bottom  elbows,  makes  the  joint  tight  by  the  pressure  of  the  water 
against  the  ring.  In  the  outlet  or  top  elbow  is  a  knuckle-joint,  which 
permits  the  up-and-down  motion  of  the  discharge-pipe.  It  is  a  concave 
surface  fitted  to  a  convex  one  5  the  concave  ha«  an  opening  for  the  pipe 
to  pass  through.  The  pipe  is  screwed  into  the  convex  surfaces  and  will 
DJove  up  and  down,  while  the  concave  one  is  bolted  firmly  to  the  flange 
oa  the  top  elbow. 

The  elbow  and  knuckle-joint  are  made  of  cast  iron  from  |  to  f  inch 
thick.  The  discharge-pipe  is  made  of  No.  16  iron,  8  feet  long,  with  cast- 
iron  nozzle.  The  machine  is  operated  by  a  lever  10  or  12  feet  long,  with 
two  arms,  and  attached  to  the  top  elbow  by  trunnions.  A  lever  is 
pivoted  to  the  top  of  the  upper  elbow  and  attached  on  one  end  to  the 
discharge-pipe  by  a  strap  in<;losing  the  pipe,  and  provided  with  two  rolls 
on  the  top  fdr  the  lever  to  slip  on.  At  the  other  end  it  is  connected 
^th  the  operating  lever  by  a  short  upright  lever,  made  to  work  loose 
on  its  joints.  Thus  the  up-and-down  motion  is  imparted  to  the  dis- 
charge-pipe by  the  rise  and  fall  of  the  operating  lever.  By  moving  it 
to  the  right  or  left  the  whole  machine,  except  the  bottom  elbow,  is 
JDoved.  A  little  device  is  attached  to  the  lever  to  hold  the  discharge- 
pipe  in  position  when  the  water  is  off.  It  is  a  catch  working  in  a  ratchet 
on  the  tl)p  elbow,  attached  by  a  rod  running  out  on  the  lever,  so  that 
the  operator  can  put  it  in  or  out  as  the  case  may  be. 
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The  pipe  stands  firmly  iu  place  when  the  water  is  on ;  the  operator, 
standing  at  the  end  of  the  lever,  can  easily  direct  the  stream  to  aoy 
point — good  execution  being  done  at  a  distance  of  200  feet  from  tbe 
bank,  thus  securing  safety  of  life  from  caves,  which  are  so  freqaent  and 
so  often  fatal,  where  small  streams  are  used  against  high  banks.  Jhe^i 
machines  are  made  to  throw  streams  of  from  4  to  7  inches  in  diameter. 

Tbe  Little  Giant,  invented  by  Mr.  li.  Iloskin,  of  Dutch  Flat,  Placet 
County,  is  claimed  to  cx)mbine  all  the  requisites  of  the  hydraulic  nozzlt. 

Simple  in  its  arrangement,  itis  easily  managed,  and  an  additional  pre$.s- 
ureof  waterdoesnot  interfere  with  its  motion,astheconnections,  or  joints 
instead  of  being  forced  together,  are  forced  apart  by  such  a  pres^iorb 
The  avoidance  of  abrupt  angles  in  its  construction  makes  tbe  Liale! 
Giant  approach  nearer  to  the  straight  line  than  any  other  hydmul.o 
machine  so  far  introduced.  Upon  the  strength  of  this  fact,  it  is  claimed, 
and  apparently  with  good  reason,  that  less  resistance  is  offered  to  ik 
flow  of  water  by  the  Little  Giant  than  by  any  other  hydraulic  apparatcs, 
and  that  by  it,  therefore,  not  only  a  greater  quantity  of  water,  but  al^o 
a  far  more  powerful  stream  can  be  discharged. 

The  joints,  being  packed  with  leather,  are  dependent  on  the  packing 
for  tightness,  and  are  thus  preserved  from  wearing  or  grinding  oat. 
To  prevent  this  rotary  motion  of  the  water,  produced  whenever  tbe 
elbows  are  turned  different  ways,  the  "  rifle,"  composed  of  radial  plates, 
is  inserted  in  the  discharge-pipe.  These  plates  force  the  water  to  issue 
in  a  straight  line  from  the  discharge^pipe,  and  prevent  thus  the  scattrr 
ing  or  breaking  up  of  the  stream,  on  the  solid  and  columnar  shaiK*  oi 
which  so  much  of  its  efi'ectiveness  depends. 

The  LittJe  Giant  has  been  worked  with  6-inch  nozzle  under  a  pressure 
of  435  feet. 

Distributer.-— This  is  a  strong  cast-iron  box,  receiving  directly  from 
the  supply- pipe  all  the  water  to  be  used  by  means  of  hydraulic  machiues 
in  the  mines.  It  is  provided  with  two  or  more  openings,  to  which  tbe 
pipes,  directly  connected  with  the  hydraulic  nozzles,  are  attaclied. 
These  openings  can  be  closed  by  strong  iron  gates,  raised  or  loweiw  l»y 
means  of  a  screw.  To  change  the  water  from  one  hydi^aulic  i^ozzle  u 
another  the  gate  for  the  latter  is  opened  by  turning  the  screw.  At  this 
point  two  streams  of  equal  power  will  issue  from  the  two  nozzles.  Now, 
the  screw  of  the  tirst  hydraulic  nozzle  is  turned,  the  gate  closes  slowly, 
and  the  whole  of  the  water  is  changed  from  one  nozzle  to  the  other. 

These  distributers  are  provided  with  as  many  as  four  gates,  so  that 
four  hydraulic  nozzles  could  be  supplied  from  one  of  them,  provided 
the  supply  of  water  and  the  feed-pipe  were  large  enough  to  furuisb  tbe 
four  nozzles  at  the  same  time.  The  distributer  must  be  firmly  fixed  to 
the  ground. 

The  supply  or  feed  pipe. — ^The  size  of  this  pipe  must  necessarily  depend 
on  the  supply  of  water.  In  mines  which  use  from  1,500  to  2,000  inebes 
of  water,  feed-pipes  of  22  inches  diameter  are  generally  used.  When  tbe 
supply  of  water  is  higher  than  that,  and  rises  to  3,000  inches  or  more, 
it  is  advisable  to  use  a  pipe  of  30  inches  diameter,  since  the  frictiou  is 
lessened  to  a  great  extent  by  the  large  size. 

The  feed-pipe  should  descend  from  a  strong  bulk-head  in  as  direct  i 
line  as  possible,  and  with  the  least  angles,  to  the  mine.  It  should  uot 
be  permitted  to  fall  and  rise  again,  unless  this  is  unavoidable ;  and  thca 
it  should  be  provided  with  an  extra  number  of  air-valves,  with  brass 
floats.  (The  depressed  portion  of  the  pipe  would  i^tain  the  water  all 
the  time,  and  might  be  at  any  moment  the  cause  of  a  collapse,  unless 
efficient  air- valves  could  supply  air  quick  enough  to  prevent  a  vacuum. 
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These  air-valves  ought  to  be  provided  with  brass,  not  wooden,  floats, 
since  the  swelling  of  the  latter  will,  under  some  circatnstances,  wedge 
them  so  tightly  in  the  valve  that  the  atmospheric  pressure  is  unable  to 
remove  them  ;  a  collapse  is  the  consequence.) 

The  water  at  the  bulk-head  must  cover  the  mouth  of  the  pipe  for  a 
depth  of  3  or  4  feet,  to  lessen  the  amount  of  air,  some  of  which,  under 
all  circumstances,  will  enter  with  the  water.  Where  the  feed-pipe  has 
a  permanent  position,  it  is  the  best  plan  to  have  joints  riveted  together ; 
that  part  of  the  pipe  which  is  liable  to  be  shifted  must  be  connected  by 
hooks  and  wire,  and  the  joints  must  be  calked  carefully.  The  pipe 
most  be  placed  in  such  a  position  that  It  is  immovable ;  on  precipitous 
ground,  braces  and  frame-works,  weighted  down  with  stones,  ought  to 
be  used  at  intervals.  An  air-pipe  must  be  attached  to  the  feed-pipe  at 
or  near  its  upper  end.    (See  Fig.  18.)  * 

The  iron  used  for  these  feed-pipes  varies  from  No.  16  to  No.  11,  and 
lower,  according  to  the  greater  or  less  pressure ;  however,  care  should 
always  be  taken  not  only  to  employ  the  best  charcoal-iron,  but  also  to 
have  it  strong  enough  against  all  chances. 

For  a  22-inch  i)ipe  No.  16  iron  was  used  for  pressure  up  to  ICO  feet ; 
Xo.  14  from  150  to  250  feet ;  No.  12  from  250  to  310  feet.  For  a aoinch 
pipe  No.  14  iron  was  used  for  pressure  up  to  160  feet ;  No.  12  from  150 
to  275  feet 

The  pipes  supplying  the  hydraulic  nozxle  from  the  distributer  will 
(liU'er  in  size,  say  from  10  to  15  inches  ;  must  be  made  of  No.  14  or  No. 
12  iron,  and  must  be  connected  either  by  flanges  or  by  hooks  and  wire; 
Trell  calked  and  firmly  secured  in  their  position. 

All  the  pipes  should  be  protected  by  immersion  in  Dr.  Angus  Smith's 
preparation  of  coal-tar. 

THE  EXTRACTION  OP  GOLD. 

TJie  use  of  quicksilver. — Quicksilver  is  used  to  collect  and  combine 
small  particles  of  gold,  in  the  form  of  amalgam.  To  facilitate  this  ac- 
tion it  is  necessary  to  use  it  in  such  a  way  that  it  may  be  constantly 
exposed  to  a  contact  with  these  minute  particles  of  gold.  For  this  rea- 
son the  washing  through  the  sluice-boxes  must  commence  before  any 
quicksilver  is  used,  so  as  to  get  the  interstices  between  the  rifQes  filled 
with  small  gravel,  sand,  clay,  &c. 

This  washing  without  quicksilver  may  be  carried  on  for  a  day,  and 
light  top-gravel  will  be  the  best  material  to  use. 

After  the  openings  in  the  difierent  riffles  are  thus  filled,  so  as  to  pre- 
vent the  quicksilver  from  dropping  clear  to  the  bottom  of  the  sluices, 
it  may  be  applied,  for  the  first  charge,  with  a  liberal  hand.  From  500 
to  600  pounds  are  used  for  a  sluice  of  5,000  feet  length.  The  upper 
parts  of  the  sluice  are  generally  charged  more  profusely  than  the  lower 
parts,  as  a  portion  of  the  quicksilver  is  carried  down  by  the  stream. 

The  quicksilver  must  be  scattered  in  a  light  spray  all  along  the 
sluices ;  iron  sprinkling-pots,  made  for  the  purpose,  are  used  with  good 
<^ffect.  The  charging  of  the  sluices  is  generally  attended  to  twice  a 
d^y ;  but  it  must  be  admitted  that  a  more  liberal  and  more  frequent 
application  of  quicksilver  would  be  only  beneficial.  The  daily  charges 
ot  quicksilver  are  reduced  to  about  100  pounds,  so  that  a  supply  of 
one  hundred  flasks  of  quicksilver  (about  74  pounds  per  flask)  will  last 
for  a  six  months'  run,  allowing  for  the  quicksilver  regained  by  the  semi-, 
monthly  cleaning  up  of  the  upper  part  of  the  sluice-boxes. 

Cleaning  up. — The  upper  part  of  the  sluice,  provided  with  either 
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scantling-riffles  or  block-riffles,  is  generally  cleaned  np  once  or  twice  per 
months  Whenever  this  is  resolved  upon  the  sluices  are  gradually 
emptied  of  their  gravel  contents  down  to  the  riffles,  and  these  are  re- 
moved successively,  commencing  with  the  upper  riffle. 

A  small  stream  of  water  is  applied  to  move  gently  the  black  sand,  or 
fine  gravel,  which  may  remain  in  the  sluices.  The  amalgam  or  qnick 
silver  is  scooped  up  and  put  in  wooden  or  iron  buckets.  Here  and 
there  pieces  of  scantling  are  placed  across  the  sluice  to  check  the  flow 
of  the  quicksilver.  Brooms,  scrapers,  and  knives  are  used  to  collat 
the  amalgam  which  may  hide  in  small  fissures  of  the  wood.  A  general 
cleaning  np  takes  place  once  or  twice  a  year,  when  the  whole  line  of 
sluices  is  deprived  of  its  gold  and  quicksilver. 

Tlie  riffles,  whatever  they  may  be,  are  put  alongside  the  slniceSj 
ready  to  be  replaced  for  new  service. 

Cleaning  the  ama!fjam. — ^The  amalgam  must  be  placed  in  a  quicksilver 
bath  to  separate  the  gold  from  any  baser  metal,  particularly  leadt 
which  has  been  scattered  by  the  hundred  i>ounds  over  the  bill-sides  of 
California  by  quail  and  rabbit  hunters.  The  amalgam  must  be  well 
broken  up,  and  rubbed  and  washed  repeatedly.  In  this  way  the  gold, 
as  the  heaviest  part,  will  settle  to  the  bottom,  and  all  the  other  metal 
lie  substances  will  float  on  the  top  of  the  quicksilver.  After  this  wash- 
ing the  amalgam  is  deprived  of  the  free  quicksilver  by  straining; 
through  a  filter  of  canvas,  and  afterwards  put  in  a  bath  of  water  and 
sulphuric  acid  (one-third  acid  and  two-thirds  water)  and  bailed  and 
stirred  over  a  slow  fire  for  about  forty  minutes.  By  this  process  tbe 
remaining  lead  is  generally  removed,  and  the  amalgam,  after  further 
washing  in  pure  water,  may  be  considered  clean. 

The  residue  (skimmings)  of  lea<l,  &c.,  is  put  in  pure  nitric  acid,  wbicb 
destroys  the  lead,  forming  a  nitrate  of  lead ;  the  amalgam  remains,  and 
is  cleaned  by  a  water-wash. 

Retorting, — After  the  amalgam  has  been  purified  it  is  ready  for  retort 
ing.  The  retort  is  covered  on  the  inside  with  a  thin  layer  of  moist  day 
to  prevent  the  gold  from  sticking  to  the  sides,  after  which  the  amalgam 
is  packed  tightly  into  the  retort  and  the  latter  placed  on  the  fire.  A 
pipe  leading  from  the  retort  into  an  iron  bucket,  tilled  with  clean  water, 
conducts  the  vaporized  quicksilver  into  the  water  where  a  condensatioQ 
takes  place  immediately.  Five  or  ten  minutes  after  the  flow  of  qnick- 
silver  has  stopped,  provided  the  retort  has  been  all  the  time  exposed  to 
a  brisk  fire,  the  retort  ma}'  be  removed  from  the  furnace,  and  the  amal- 
gam has  been  changed  into  a  cone  of  pure  gold. 

Great  care  must  be  taken  to  close  hermetically  the  retort  containing 
the  amalgam,  as  the  escaping  quicksilver-vapors  are  very  poisonoas. 

Smelting. — ^Tbe  retorted  gold  is  broken  in  fine  pieces,  placed  in  a  era- 
cible,  and,  after  some  flux  is  added,  exposed  in  the  furnace  to  a  hot  char- 
coal fire.  After  a  perfect  fusion  has  taken  place,  the  liquid  gold  is  cast 
in  a  mold,  generally  the  shape  of  a  small  brick.  After  cooling,  the  bar 
is  stamped  with  the  name  of  the  mining  company  and  the  weight,  and  is 
ready  for  the  mint  or  assay  office. 

LOSS  OF  GOLD  AND  QUICKSILVEB. 

It  is  difficult  to  arrive  at  a  correct  estimate  of  the  loss  of  gold  in  hy- 
draulic washings.  In  mines  where  coarse  gold  predominates  the  los5 
cannot  be  so  great  as  where  gold  in  fine  particles,  commonly  called  floar- 
gold,  constitutes  the  principal  yield.    Hydraulic  mines,  however,  mast 
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Fig.  95.  Hockin'fl  Llttl6  GUnt    (See  p.  41&) 
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Fig.  S8.  Zattle  Qiant^  aeetUm.    A,  Joinl  for  horiioiitAl  motion  i  B.  ditto  for  depreeiton  or 
ucratton ;  C,  balanee-boz  to  keep  pipe  in  pinoe ;  D,  E,  bolto.    (See  p.  4ia) 


Fig.  96  a.  Littie  Giant,  rifle  or  radial  platoa.    (See  p.  41&) 
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chiefly  depend  on  the  latter  gold,  which  is  diffused  through  the  hills  and 
mountainsides. 

The  loss  of  quicksilver  in  the  best  conducted  hydraulic  mines  is  from 
\2i  to  15  per  cent.,  and  the  loss  of  gold,  in  many  cases,  can  hardly  be 
less.  Even  if  almost  all  the  heavier  particles  of  bright  gold  are  skived, 
still  there  is  in  all  mines  a  proportion  of  rusty  gold,  which  is  not  attacked 
by  quicksilver,  and  is  very  liable,  on  account  of  the  reduction  of  its  spe- 
citic  gravity  by  the  adherence  of  foreign  matter,  to  be  carried  off  in  the 
sluice-stream. 

In  most  cases  the  tailings  of  a  hydraulic  mine  become  public  property, 
and  are  therefore  a  total  loss  to  their  original  owners.  How  great  this 
loss  is  may  be  evidenced  by  the  yield  of  only  a  small  portion  of  these 
tailings  under  subsequent  working. 

There  can  be  no  doubt  whatever  that  generally  too  much  gravel  is 
washed  for  the  supply  of  water.    We  need  only  to  argue  from  the  most 
primitive  mode  of  gold- washing,  namely,  the  washing  with  the  pan,  to 
gain  the  strongest  proof  that  by  the  washing  of  enormous  quantities  of 
gravel  in  a  stream  of  thick  and  muddy  water  great  quantities  of  the  Uner 
particles  of  gold  are  lost.    To  save  such  gold  in  a  pan  requires  not  only 
a  skillful  hand,  but  a  change  of  water,  so  as  to  offer  the  least  resistance 
to  the  settling  of  the  particles  at  the  bottom  of  the  pan.    Considering, 
then,  how  easy  it  is  to  carry  on  certain  mechanical  operations  on  a  tteall 
scale,  w^hich  are  altogether  impracticable  on  a  large  one,  we  must  con- 
clude that  the  difficulties  of  saving  the  flour-gold  in  enormous  sluices, 
rnnaiDg  rapid  streams  of  thick  and  muddy  water,  must  be  increased, 
though  not,  perhaps,  in  direct  proportion  to  the  difference  between  the 
quality  of  material  washed.    That  it  is  desirable  to  extract  the  gold  as 
completely  as  possible  from  the  gravel-deposits,  which,  though  immense, 
are  uevertheless  exhaustible,  needs  no  demonstration  ;  the  only  means 
will  be  a  greater  supply  of  water.    With  an  ample  supply  of  water  a 
system  of  sluices  could  be  introduced  which  would  sei>arate  the  finer 
gravel,  black  sand,  &c.,  from  the  main  stream  and  carry  this  finer  stuff, 
^itb  a  new  supply  of  pure  water,  alongside  the  main  sluice.    A  medium 
grade  of  G  inches  to  12  feet  of  the  main  sluices  would  suffice  not  only  to 
carry  out  such  a  system  of  separation,  but, to  establish  under-currents 
and  drops  for  finer  gravel,  even  to  a  greater  extent  than  the  present  sys- 
tem of  sluice- washing  permits.    . 

We  will  suppose  that  sluice-boxes  on  a  grade  of  6  inches  per  12  feet 
and  for  a  distance  of  5,000  feet  are  established ;  that,  furthermore,  the 
natural  fall  of  the  main  outlet  permits  no  higher  grade. 

At  the  point  where  main  sluices  leave  the  tunnel,  (the  length  of  which 
is  immaterial,)  a  grating,  such  as  described  under  the  heading  6f  under- 
coirents,  is  inserted  in  the  bottom,  flush  with  the  pavement  of  the 
sluices.  The  bottom  of  the  main  sluice,  below  this  grating,  which  may 
^  from  15  to  18  inches  in  width,  forms  the  bottop  of  the  box  which  re- 
ceives the  water,  fine  gravel,  &c.,  falling  through  the  grating.  To  give 
fall  to  this  box,  a  false  bottom  on  a  grade  of  ^  inch  per  foot  is  inserted. 
This  box  leads  into  (or  is  continued  in  the  form  of)  a  smaller  sluice-box, 
I'liDuing  alongside  the  maia  sluice  and  on  a  grade  of  only  4  inches  per 
12  feet. 

To  facilitate  the  flow  of  this  strained  material,  and  to  make  np  for 
t»e  loss  of  grade,  a  jet  of  pure  water  is  injected  by  a  small  pii>e  into 
tue  receiving-box  below  the  grating,  assisting  thus  in  keeping  this  box 
^'ear  and  in  washing  the  strained  gravel,  &c.,  in  a  pore  stream  of 

^vate^. 

figure  23  represents  the  sluices  mnning  on  a  higher  grade  than  G 
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inches  to  12  feet,  to  make  the  difference  in  grade  which  exists  betxveen 
the  two  sluice-boxes  more  prominent  and  perceptible. 

A  represents  the  rock  i)avement  in  the  main  sluice-boxes  flush  with 
the  grating. 

B  is  an  iron  pipe,  large  enough  to  supply  streams  of  pure  water  in 
sufficient  quantities,  when  necessary. 

C  is  a  smaller  pipe,  leading  a  jet  of  water  into  the  box  below  the  gnit 
ing. 

The  small  sluices,  containing  the  strained  gravel-wash,  will  gain,  in  a 
run  of  250  feet,  about  3  feet  and  6  inches  height  over  the  main  sluice 
boxes,  th6  former  running  on  4  inches  and  the  latter  on  6  inches  grails- 
to  the  12  feet.  At  this  point — 250  feet  from  the  first  tap — anotbtr 
grating  and  small  sluice-box  is  established  as  before.  At  the  same 
»  ])oint  the  platform  of  an  under-current,  36  feet  long  and  of  any  desir- 
able width,  running  on  a  grade  of  12  inches  per  12  feet,  or  1  inch  per 
foot,  can  be  constructed.  This  platform  connects  at  its  lower  end  wiih 
the  second  smaller  sluice-box,  and  empties  its  contents  into  that  box, 
which  needs  to  be  enlarged  sufficiently  to  carry,  in  a  shallow  stream,  all 
the  gravel  and  water  received.  It  is  supposed  that  another  jet  of  pore 
water  has  been  tapped  from  pipe  B,  and  applied  as  before  mentioned. 

It  will  hardly  be  necessary  to  say  that  all  these  arrangements  shonI<l 
be  Carried  on  far  enough  from  the  main  sluices  not  to  interfere  vitb 
them  except  at  those  places  where  the  tapping  takes  place. 

Fig.  29.  A.  First  tap,  running  250  ft.  and  gaining  3  ft.  6  in.  over  grade 
of  main  sluices. 

B.  Second  tap  from  main  sluices,  3  feet  6  inches  lower  than  tbe 
first. 

C.  Platform  of  under-current,  on  1  inch  per  foot  grade,  and  30  fevt 
long. 

D.  "Widened  boxes,  running  on  4  inch  per  12  feet  grade. 

E.  Main  sluice. 

We  have  here,  then,  in  a  distance  of  250  feet,  and  without  loss  to  the 
grade  or  elevated  position  of  tbe  main  sluices,  an  under-current  of  ^^^j 
feet  length  and  1  inch  per  foot  grade;  and  we  can  repeat  the  arran*re 
ment  for  every  similar  distance,  and  without  losing  control  of  tbe 
strained  gravel,  &c.,  which  is  carried  onward  independent  of  the  ma^ 
of  material  in  the  main  sluices. 

Tbe  finer  gravel,  which  is  gradually  extracted  from  the  main  sluiees 
must  be  collected  into  one  box,  increased  in  size  as  new  tributaries 
empty  into  it.  Considering  that  only  very  fine  gravel,  with  an  increa^oil 
supply  of  water,  is  carried  by  these  boxes,  they  may  be  made  verj 
wide,  so  as  to  permit  the  gravel  and  sand  to  spread  and  run  in  a  thiu 
stream. 

To  regulate  the  overflow,  triangular  checks,  as  represeoted  in  the 
platform  0  in  the  last  sketch,  may  be  used,  one  of  the  angles  turneil 
toward  the  stream. 

If  a  drop  is  prefeiTcd,  from  time  to  time,  instead  of  an  under-corrcDt 
or  its  platform,  a  very  strong  and  tight  box  should  be  i)laced  Wovr. 
and  a  few  feet  lower  than  the  actual  drop.  • 

To  the  bottom  of  this  box  a  strong  iron  pipe,  1  or  2  inches  in  diaiof* 
ter,  may  be  adjusted,  being,  at  the  same  time,  connected  with  the  sup- 
X)ly-pipe  which  furnishes  the  water  along  the  line  of  sluices. 

'This  water  is  supposed  to  be  subject  to  any  desirable  pressure  and 
might  be  used  at  these  drop-boxes  under  enough  pressure  to  keep  thj 
quicksilver  and  other  matter  in  the  drop  box  in  perpetual  motion,  and 
thus  assist  in  the  liberation  and  amalgamation  of  the  gold. 
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A  further  sifting  or  reduction  in  size  of  tbe  gravel  can  be  accomplished 
bj-  straining  it  through  a  grating  with  ^  inch  interstices  between  the 
bars;  the  refuse  matter  may  either  be  thrown  at  once  into  the  main 
shiices,  or,  in  case  an  abundance  of  water  is  at  hand,  carried  in  a  sepa- 
rate box  to  the  place  of  general  deposit.  Should  the  refuse  pebbles  be 
thrown  back  into  the  main  sluice  all  future  gratings  in  the  latter  must 
be  fine  enough  to  retain  these  refuse  pebbles  in  the  main  sluices,  and 
thus  to  prevent  useless  shifting  of  material. 

The  water  which  the  main  sluice  loses  by  the  repeated  tapping  must 
be  supplied  by  pure  water  from  the  supply-pipe.  The  size  of  the  main 
flume  or  sluice  must  also  be  reduced  as  the  water  stream  and  solid  ma- 
terial lessens. 

It  would  be  advisable  to  supply  all  the  sluices  for  the  finer  or  sifted 
gravel  with  riffles  made  of  2  by  3  inch  scantlings,  which  are  not  only 
considered  the  best  gold- catchers,  but  are  easily  removed  and  replaced, 
and  durable  enough  for  the  washing  of  fine  gravel. 

In  the  history  of  gold-mining  the  washing  process  can  claim  priority 
over  all  others,  no  matter  whether  the  gold  was  found  in  the  sands  of  a 
river  or  in  a  solid  ledge  of  quartz.  If  in  the  latter,  the  solid  quartz 
was  first  reduced  to  sand,  and  then  treated  like  river-sand  by  washing 
over  sloping  platforms  covered  with  blankets  or  skins,  in  which  the 
small  particles  of  gold  settled,  while  the  lighter  sand  flowed  oft*  with 
tbe  water. 

The  platforms  of  our  under-currents  are  only  a  repetition  on  a  far 
larger  scale  of  the  above-mentioned  primitive  mode  of  gold-washing, 
and  they  illustrate  well  the  soundness  of  the  principle:  to  pour  thegold- 
haring  matter  in  a  shallow  stream  over  an  inclined  platform^  provided  with 
a  rovgh  surface^  on  which  the  small  particles  of  gold  can  he  cauglit. 

Being  then  ibrced  to  acknowledge  that  a  broad  and  shallow  stream 
iJKilitates  the  catching  of  gold,  we  must  ask,  ichy  are  all  our  shiiceboxes 
nof  constructed  on  the  principle  of  under-currents,  tcide  and  shallow  f  The 
answer  is,  that  the  heavy  and  large  material,  (bowlders  and  pieces  of 
baid  clay  or  cement,)  needs  a  deep  current  of  water  to  carry  it  along. 

If,  therefore,  a  separation  of  the  finer  gravel  from  these  bowlders,  &c., 
^vere  effected,  no  reasonable  obstacle  would  remain  to  the  application  of 
tbat  principle  in  gold- washing  which  has  been  sanctioned  by  the  prac- 
tice of  thousands  of  years,  and  which  our  modern  time,  with  all  its  ad- 
vances in  science,  cannot  improve,  but  only  imitate. 

The  practicability  of  such  an  application  in  gold-washing,  even  for 
tbe  largest  hydraulic  operations,  may  be  illustrated  by  the  subjoined 
sketch,  which,  though  not  executed  with  regard  to  proper  proportions, 
represents,  with  sufficient  clearness,  a  section  of  main  flumes,  or  sluices, 
running  on  a  grade  of  6  inches  per  12  feet,  and  tapped  every  250  feet 
for  its  whole  length. 

The  distance  between  tap  I  and  tap  II  would,  therefore,  be  250  feet, 
3nd  between  tap  I  and  tap  III  500  feet.  The  platforms  have  only  a 
?rade  of  4  inches  per  12  feet,  and  the  gain  in  height  by  this  lessened 
grade  would  be  for  a  distance  of  250  feet  about  3J  feet,  which  gain  is 
spent  in  a  drop  at  tap  II,  where  a  larger  platform  receives  the  strained 
gi'avels  of  taps  I  and  II.  Where  the  gravel  and  water  drop  ott'  is  in- 
^*rted  a  deep,  strong  box,  well  charged  with  quicksilver.  To  the  bottom 
of  this  box  an  iron  pipe  is  led,  which  discharges  a  stream  of  water  under 
^  regulated  hydrostatic  pressure  and  in  adjustable  quantities. 

In  this  way  the  quicksilver  would  be  kept  always  in  motion,  and  the 
gravel  itself  would  be  subjected  to  an  excellent  crushing  process.  (See 
sketch,  pipe  1.)    Pipes  2  and  3  inject  streams  of  pure  water  under  the 
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grating  to  keep  tbe  box  clear,  and  to  supply  also  more  water  to  wash 
the  gravel  over  the  widcDed  platforms. 

This  process  may  be  repeated  for  the  whole  length  of  the  sloice-boxes. 
The  size  of  the  gravel  may  be  reduced  by  repeated  straining,  as  described 
above. . 

The  undeniable  advantages  of  this  mode  of  working  can  be  stated  in 
ji  few  words : 

'  First.  All  the  fine  gravel  and  sand,  in  which  most  of  the  fine  or  rastr 
gold  is  carried  off,  will  be  submitted  to  a  continuous  washing  ovt^r 
under-current  platforms,  without  ever  being  returned  to  the  main  sluices. 
The  reduced  grade  on  these  platforms  is  equalized  by  an  addition  of 
pure  water,  which  will  permit  an  easier  settling  of  the  gold  than  a  swift 
and  muddy  stream. 

Secondly.  Repeated  drops,  connected  with  a  strong  hydraulic  jet,  will 
do  a  great  deal  for  the  scouring  of  rusty  gold,  and  the  general  breaking 
up  of  the  washed  material. 

Thirdly.  A  reduction  of  the  gravel  to  the  smallest  size  can  be  easily 
attained  by  repeated  straining,  as  mentioned  before,  so  that  the  largiv<t 
pebble  would  only  equal  a  pea  in  size. 

To  prevent  this  fine-gravel  wash  from  "  baking,''  requires  only  a  verv 
simple  arrangement.  A  frame-work,  resembling  a  common  harrow,  can 
be  placed  on  the  top  of  the  platform,  the  teeth  downward,  and  touching 
with  their  points  the  riffles  of  the  platform.  This*arrangement  woalJ 
secure  the  breaking  of  the  stream  at  a  hundred  or  more  points,  and 
could  be  removed  and  replaced  at  a  moment's  warning.    (See  Fig.  3(h) 

Where  motive  power,  can  be  procured  as  easily  as  on  large  sluice- 
boxes  running  a  large  and  rapid  stream  of  water,  this  harrow  mv^i  l»e 
put  in  slow  motion  by  an  undershot- wheel,  the  frame  of  the  harrow  run- 
ning on  rollers  upon  the  sides  of  the  platform. 

This  sort  of  machinery  is  the  simplest  in  construction,  and  eoald 
be  used,  perhaps,  with  great  beneficial  efiect,  and  without  that  wear  and 
tear  which  any  more  complicated  machinery  would  suffer  by  the  treat- 
ment of  such  an  enormous  quantity  of  material  as  continually  passes 
over  the  long  line  of  platforms. 

The  writer  submits  the  foregoing  suggestions,  trusting  not  only  to 
gain  the  favorable  judgment,  but  also  to  arouse  the  inventive  energy  of 
those  to  whom  we  owe  already  the  present  advanced  condition  of  the 
art  of  hydraulic  mining. 


CHAPTER    XVIII. 

ORB-DRESSmG. 

This  chapter  was  fnrDished  for  my  last  report  by  Mr.  Willard  P. 
Ward,  now  of  Salt  Lake  City,  Utah,  and  formerly  one  of  the  editors  of 
the  Engineering  and  Mining  Jonrnal.  As  it  arrived  too  late  to  be  in- 
cluded in  the  Tolome  lor  which  it  was  intended,  I  retained  it,  and  have 
since  revised  and  somewhat  enlarged  it,  preserving,  however,  in  the 
main,  Mr.  Ward's  arrangement  and  views.  The  object  of  the  chapter 
is  to  give,  for  persons  to  whom  the  large  and  thorough  works  of  Gaet- 
zockniaan  and  Rittinger  are  inaccessible  or  nnintelligible,  a  general  and 
simple  statement  of  the  principles  on  which  the  art  of  separating  and 
coDcentratiqg  ores  is  based,  together  with  a  brief  notice  of  the  leading 
machines  for  this  purpose,  in  which  water  is  used  as  a  medium. 

All  ores  as  they  come  from  the  mines  consist  of  two,  and  may  consist 
of  three,  portions.  There  are  always  a  valuable  and  a  wortliless  portion, 
and  there  may  be  an  injurious  portion,  the  presence  of  which  causes  loss 
in  the  subsequent  treat  ment  of  the  ore.  It  is  purely  an  economical  ques- 
tion whether  the  worthless  and  inert  and  the  active  and  injurious  por- 
tions should  be  removed  by  mechanical  means  from  smeltingores  before 
they  are  subjected  to  chemical  treatment  in  the  furnace.  To  separate 
these  iK)rtions  by  mechanical  means  is  the  province  of  ore-dressing. 

The  early  mining  operations  in  the  Territories  consisted  almost  exclu- 
sively in  the  extraction  and  amalgamation  of  ores  containiug  the  pre- 
cious metals  in  a  free  state,  and  the  high  cost  of  labor,  fuel,  and  trans- 
portation entirely  precluded  the  adoption  of  the  processes  of  metallurgy 
by  which  the  base  metals  could  be  extracted,  and  the  loss  of  the  precious 
metals  themselves  could,  as  a  rule,  be  materially  lessened.  Smelting- 
ores were  then  but  little  sought  after,  and  veins  containing  ore  that 
could  not  be  amalgamated  without  being  previously  subjected  to  a  me- 
tallurgical process  were  phictically  valueless. 

But  at  the  present  day  the  ores  of  some  of  the  richest  mining  districts 
are  and  must  be  worked  by  smelting  alone,  and  in  other  places  smelting- 
vorks  could  be  profitably  carried  on  were  the  proper  means  at  hand  for 
preparing  the  ore  for  the  furnaces.  It  is  also  claimed  that  in  certain 
districts  at  the  present  time  ores  are  smelted  at  a  profit  which  could 
much  more  profitably  be  worked  by  a  previous  dressing,  and  thiH,is  un- 
doubtedly the  case  when  the  ore  consists  of  argentiferous  galena  with- 
out tetrahedrite,  or  any  of  the  exceedingly  rich  silver-ores,  the  cleavage 
of  which  causes  them  to  break  up  into  pieces  of  a  shat>e  ill-suited  for 
dressing. 

The  cost  of  transportation  is  still  generally  so  high  at  the  V/est  that 
the  smelling  of  lead-ores,  which  do  not  contain  from  30  to  50  ounces  of 
silver  to  the  ton,  can  hardly  be  thought  of.  The  value  of  the  lead  ob- 
tained from  the  smelting  of  argentiferous  galena  may  often  l>e  suflicient 
to  pay  something  more  than  the  cost  of  transporting  the  base  bullion  to 
inarket,  and  the  same  may  be  said  more  frequently  of  the  eopt>er  con- 
tained in  ores,  mattes,  or  black-copi^er,  bat  only  in  exceptional  cases  will 
^e  base  metal  also  cover  a  portion  of  the  mining  and  smelting  ext>euses* 
The  accompanying  base  metal  renders  the  payment  of  the  heavy  insar- 
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ance  rates  on  fine  bullion  unnecessary,  and  the  saving  thus  effected  will 
go  far  towards  paying  the  freight  on  the  base  metals. 

Dressing- works  are  properly  adjuncts  tosmelting-worksandwcercr^a. 
In  some  lociilities  silver  ores  are  found  of  sufficient  richness  to  be  smelted 
without  previous  preparation,  but  instances  in  which  a  proper  dress- 
ing wouUi  not  be  advantageofus  are  rare.  Even  in  rich  ores  there  is 
usually  much  more  earthy  matter  than  is  necessary  for  the  formation 
of  sufficient  slag  to  protect  the  metal  in  the  furnace,  and  theremovarof 
this  excess  by  dressing  before  the  ore  comes  to  the  furnace  would  always 
be  found  economical. 

For  example,  the  ores  generally  smelted  in  Utah  contain  a  very  much 
larger  percentage  of  silica  than  can  be  used  in  slagging  the  oxide  of  inni 
ancl  the  alkaline  bases  which  they  contain,  and  in  order  to  work  the!>e 
ores,  fluxes,  consisting  of  iron-stone  ot  limestone,  or  a  mixture  of  the 
two,  must  be  employed  in  the  furnace.  The  rem.oval  of  a  portion  of  the 
silica  by  mechanical  dressing  would  save  not  only  the  cost  of  the  fluxes, 
but  the  expense  of  smelting  a  much  larger  quantity  of  slag  than  is  re- 
quired. 

It  is  claimed  by  some  that  decomposed  ores,  such  as  the  carbonates  of 
lead  found  in  the  Emma,  Miller,  and  many  other  leading  mines  near 
Salt  Lake,  might  also  be  dressed  to  advantage.  This  would  eutail  the 
loss  of  almost  all  of  the  oxide  of  iron  which  they  contain,  but  propor- 
tionally much  more  silica  could  be  removed. 

Another,  and  a  not  less  important  function  of  dressing,  is  the  removal 
of  substances  which  act  injuriously  in  the  smelting  process,  causing  ir- 
regularity in  the  working  of  the  furnace,  and-  loss,  by  volatilization  or 
otherwise,  of  both  base  and  precious  metals.  In  this  respect  we  see  the 
difference  between  a  true  dressing  of  an  ore  and  a  simple  concentration, 
which  aims  merely  at  removing  a  portion  of  the  worthless  gangue,  aiHl 
which  divides  the  ore  from  the  mines  into  but  two  portions,  headings 
and  tailings.  By  means  of  a  rational  and  comprehensive  system  of 
dressing,  however,  the  galena,  the  i)yrites,  and  the  blende,  which  way 
have  been  intimately  associated  in  the  ore  as  it  came  from  the  mine, 
may  be  separated  cleanly  enough  for  all  practical  purposes,  and  eaea 
subsequently  treated  for  itself.  The  advantage  of  making  a  complete 
separation  of  this  kind  will  be  apparent  when  we  consider  that  the 
blende,  which  is  so  commonly  associated  with  silver-bearing  galena,  i*^ 
often  poor  in  silver,  and  when  put  in  the  lead  fiirnace  not  only  consnmoi? 
a  considerable  quantity  of  heat  in  being  volatilized  or  smelted  into  the 
slag,  but  carries  with  it  up  the  chimney  or  into  the  slag  a  much  greater 
amount  of  silver  than  was  contained  in  it  when  it  was  put  in  the  fur- 
nace. .  If,  however,  this  zinc-blende  can,  with  onlya  small  percentage 
of  galena,  be  treated  by  itself,  it  can  be  used  for  the  preparation  of  zIdc- 
white,  (Bartlett's  process,)  and  a  large  proportion  of  its  contents  of  sil- 
ver saved,  or  by  different  treatment  metiillic  zinc  may  be  made  from  it- 
It  is  apparent,  however,  that  the  loss  arising  from  the  presence  ot 
zinc  in  the  lead  furnace,  added  to  the  value  of  the  zinc  and  silver  which 
may  be  saved,  might  not  always  be  sufficient  to  pay  the  cost  of  dres?iing 
the  ore,  and  as  the  question  is  purely  an  economical  one,  it  will  be  ne 
cessary  for  every  one  working  such  an  ore  to  decide  in  his  individiiiil 
case  as  to  whether  dressing  would  be  pecuniarily  advantageous  to  him 
or  not.  In  deciding  this  question  the  best  method  of  separation  must 
be  first  determined,  and  the  cost  of  dressing  the  ore  by  that  process  as 
certained  ;  then  the  loss  of  silver  in  the  furnace  caused  by  the  volatili 
zation  of  the  zinc  must  be  estimated  with  all  possible  care  from  assiiys 
and  from  comparison  with  other  cases  in  which  similar  ores  have  beeu 
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smelted  with  and  without  previons  dressing.  Hence  it  will  be  seen  that 
the  question  is  by  no  means  a  simple  one  atter  all.  Technical  knowl- 
edp;e,  experience,  and  Roand  business  judgment  are  necessary  for  its 
proper  solation,  and  all  that  can  reasonably  be  expected  from  a  dis^^r< 
tation  on  the  subject  of  ore-dressing  is  that  the  cheapest  and  most  a|v 
proved  methods  of  dressing  shall  be  given,  together  with  dt^scriprions 
and  illustrations  of  macUinery  which  have  not  appeared  in  previous  re> 
ports  of  the  Commissioner,  and  as  far  as  possible  the  data  from  which 
the  cost  of  constructing  and  operating  such  machines  may  be  reckoned 
with  tolerable  accuracy  in  diflferent  districts  and  under  difierent  circum- 
stances. It  is  evidently  impracticable  to  give,  in  the  limits  of  the  pres- 
ent chapter,  either  the  exact  cost  of  dressing  in  any  particular  case  or 
the  metallurgical  losses  which  are  caused  by  the  presence  of  the  ii\)u> 
rioiis  substance.  The  aid  of  skilled  metallurgists  should  be  called  to 
solve  the  question,  which  is  both  too  complicated  and  too  important  to 
be  decided  by  any  one  esle. 

From  what  precedes  it  is  clear  that,  before  we  reach  the  final  pro- 
duct of  the  mining  and  smelting  operations,  the  metal  itself,  the  earthy 
portions  of  the  ore  must  be  got  rid  of.  The  economical  question  is, 
Tvhether  it  is  cheaper  to  wash  away  a  considerable  portion  of  this  dead 
mass,  or  to  put  it  in  the  furnace  and  smelt  it  up  along  with  the  pro- 
ductive portion.  Any  concentration  will  remove  a  portion  of  the  un- 
productive part,  and  no  economical  system  will  perfectly  separate  every 
trace  of  it.  We  are  compelled,  therefore,  to  resort  to  a  partial  separa- 
tion, if  we  resort  to  any,  and  the  question,  how  far  it  will  pay  to  go, 
becomes  the  important  one.  It  would  not  usually  be  desirable  to  sepa- 
rate every  trace  of  gangue  from  the  ore,  even  if  we  could.  What  is 
left  in  the  ore  forms  a  slag  which  protects  the  metal  in  the  hearth  of 
the  furnace  from  the  oxidizing  influences  of  the  blast ;  and,  wore  no 
earthy  material  present  in  the  ore,  it  would  be  necessary  to  add  some 
for  the  purpose  alluded  to.  If  the  ore  is  to  be  transported  for  great 
distances,  the  cost  of  transporting  wortliless  material  should  be  taken 
into  account ;  but,  under  othcp  circumstances,  it  is  not  desirable  to  pass 
a  certain  limit  in  the  concentration,  which  must  be  determined,  as  be- 
fore, by  actual  study  and  experiment. 

It  will  be  noticed  that  no  allusion  has  been  made  to  the  dressing  of 
ores  which  are  to  be  merely  amalgamated,  or  roasted  and  amalgaraatod. 
>^  ben  amalgamation  alone  is  employed,  previous  concentration  would  be 
^orse  than  useless,  and,  even  wheri  the  ore  is  to  be  roasted  and  amal- 
gamated, the  loss  in  concentration  would  generally  be  greater  than  the 
cost  of  passing  the  inert  matter  through  the  roasting -I'urnace.  In  the 
P^e!>ent  chapter,  therefore,  only  smelting  ores  are  regarded  as  proper 
^^ibjects  for  dressing.  Tailings  from  amalgamation,  from  which  the 
pyrites  or  other  minerals  are  to  b^  dressed  out,  are  here  classed  under 
^"0  denomination  of  smelting  ores,  though  in  reality  they  are  often 
treated  by  cblorination,  or  by  a  peculiar  amalgamation,  including  the 
^se  of  chemicals. 

^le  theory  of  separation. — The  most  favorable  possible  conditions  un- 
^er  which  ore  could  be  dressed  would  be  to  have  the  valuable  ])ortion 
^nbe  ore  possessed  of  a  specific  gravity  greater  than  the  liquid  in 
^"ich  the  dressing  is  to  be  performed,  and  the  worthless  portion  of  a 
specific  gravity  less  than  that  of  the  liquid.  For  example,  let  us  sup- 
Pose  an  ore  consisting  of  galena,  the  specific  gravity  of  which  is  7.5,  and 
^Qartz  of  the  specific  gravity  2.5,  so  finely  crushed  that  each  particle 
consisted  of  one  of  the  minerals  alone,  to  be  located  first  in  a  liquid 
^^  a  specific  gravity  5.    It  is  evident  that  the  quartz  would  remain 
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floating  OQ  the  sarface,  while  the  galena  would  be  foand  at  the  bottom 
of  the  vessel  containing  the  liqnid.  Practically,  however,  it  would  be 
found  that  pieces  consisting  partly  of  galena  and  partly  of  quartz, 
and  whose  specific  gravity  was  less  than  that  of  the  liquid,  would  re- 
main floating,  because  it  would  be  practically  impossible  to  separate 
the  minerals  entirely  by  crushing,  and  fulfill  one  condition  of  our 
problem.  It  is  evident,  therefore,  that  if,  ev^n  in  the  most  favorable 
condition  we  can  possibly  imagine,  the  mechanical  mixture  of  the  ore 
is  such  that  we  can  never  divide  it  into  pieces  consisting  entirely  of 
one  mineral,  we  cannot  hope,  by  the  ordinary  appliances  for  dressin^^ 
ore,  to  be  able  to  achieve  perfect  results.  Worthless  and  valuable  iniu- 
erals  mm  never  be  entirely  separated  when  they  occur  mixed  together 
in  an  ore. 

We  may,  however,  by  passing  an  ore  once  through  a  single  machine* 
obtain  one  portion  which  shall  contain,  practically,  none  of  the  acc^m 
panying  gangue,  but  we  must  do  it  at  the  loss  of  a  considerable  portion  o: 
valuable  material ;  or  we  may  obtain  a  portion  which  shall,  to  all  iQ- 
tents  and  purposes,  be  free  irom  the  valuable  constituent  of  the  ore, 
but  this  can  only  be  done  by  leaving  a  considerable  x>ortion  of  worth- 
less material  mixed  with  the  valuable  portion.  It-is  not  more  difficalr 
to  make  the  separation  in  one  way  than  in  the  other,  but  the  question 
of  economy  must  be  again  considered  in  determining  which  of  the  two 
limits  we  will  most  nearly  approach.  When  the  ore  is  very  valuable 
for  the  precious  metal  it  contains,  and  at  the  same  time  consists  maiuk 
of  gangue,  it  would  probably  be  found  advantageous  to  remove  only  so 
much  of  the  worthless  portion  as  could  be  separated  with  but  very 
slight  loss  of  the  valuable  mineral.  On  the  contrar3',  when  the  cost  of 
smelting  was  high  as  compared  with  the  value  of  the  ore,  it  would  be 
economical  to  carry  the  removal  of  the  worthless  part  much  further, 
though,  for  reasons  given  above,  it  would  probably  never  be  found  eco- 
nomical to  go  to  the  limit  of  removing  all  the  gangue. 

The  question  of  an  economical  concentration  where  the  ore  is  to  be 
separated  into  only  two  portions  is  much  less  complicated  than  that  of 
dressing  an  ore  composed  of  several  minerals,  which  it  is  desirable  to 
separate  as  cleanly  as  possible. 

Ore  cannot  be  dressed  except  in  some  medium  which  offers  a  resist- 
ance to  the  force  of  gravity.  An  old  and  familiar  physical  experimeut 
consists  in  placing  a  feather  and  a  piece  of  lead  in  a  long,  thick  glass 
tube  provided  with  a  stop-cock  at  each  end.  If  the  tube  is  held  verti- 
cally, and  suddenly  turned  upside  down  when  it  is  full  of  air,  the  differ- 
ence in  the  times  required  for  the  lead  and  the  feather  to  reach  the  bot- 
tom is  very  perceptible^  but  if  the  air  is  exhausted  by  means  of  an  air- 
pump,  the  difference  in  the  times  will  be  so  slight  as  to  be  impercepti- 
ble, notwithstanding  that  some  air  is  always  left  in  the  tube,  showing 
that  a  separation  of  bodies  accordfkig  to  their  specific  gravity  in  ^ 
vacuum  would  be  impossible. 

Water  and  air  are  the  most  convenient  and  the  cheapest  media  in 
which  the  separation  of  ores  can  be  made,  and  both  of  them  have  been 
employed  for  the  purpose. 

The  specific  gravity  of  water,  however,  approaches  more  nearly. to  a 
mean  between  the  specific  gravities  of  ore  and  the  accompanying  gangne. 
and  offers  much  more  resistance  to  the  action  of  gravity,  and  for  these 
reasons  it  has  generally  been  preferred  to  air,  except  for  the  dressing  of 
certain  ores.  The  use  of  water  as  a  medium  is  so  much  more  common, 
that  I  shall  consider  wet  dressing  first,  and  then  take  up  the  discussion 
of  the  dry  method.    I  shall  make  use  of  many  principles  and  formalie 
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developed  in  the  excellent  German  works  of  Eittinger  and  Gaetzscb- 
mano. 

Siace  all  ore-dressing  is  fonnded  on  the  different  behavior  of  sub- 
stances of  different  specific  gravities,  the  study  of  tbe  action  of  the  laws 
of  gravity  will  not  be  out  of  place  here. 

If  a  mixture  of  particles  of  different  sizes  and  different  specific  gravi- 
ties were  allowed  to  fall  a  certain  distance  through  water,  (supposing 
all  the  particles  to  start  together,)  they  would  form  a  deposit  on  the 
bottom  of  the  vessel,  separate  horizontal  layers  of  which  would  consist 
of  particles  which  reached  the  bottom  at  about  the  same  time.  It  is 
evident  that-tbe  undermost  layer  would  consist  of  coarse  and  very  dense 
particles,  together  with  coarser  particles  of  less  specific  gravitjj.  The 
uppermost  layer  would  consist  of  the  finest  particles  of  the  densest  sub- 
stances, with  larger  particles  of  the  less  dense  substances.  If  each 
layer  is  separately  removed,  the  different  sized  particles  can  be  easily 
separated  by  sieves  of  different  sized  meshes  into  parcels  of  the  same,  or 
nearly  the  same,  specific  gravity.  The  smallest'  grains  will,  of  course,  be 
the  densest,  and  the  largest  the  least  dense  in  each  layer. 

If,  however,  the  separation  of  the  grains  according  to  size  be  under- 
taken previously,  and  only  sized  material  be  thrown  into  the  water,  the 
layers  of  the  deposit  at  the  bottom  will  be  composed  of  particles  of  the 
same  specific  gravity.  It  is  important,  therefore,  that  the  laws  which 
govern  the  falling  in  water  of  bodies  of  different  sizes  and  densities 
should  be  well  understood,  for  upon  them  is  founded  the  practice  of  wet 
dressing  of  ores. 

It  has  been  already  remarked  that  the  action  of  the  water  is  to  afford 
a  resistance  to  the  operation  of  the  force  of  gravity,  and  to  .cause  bodies 
heavier  than  water  to  fall  more  slowly  through  it  than  they  would 
through  a  vacuum,  or  through  air. 

This  effect  may  be  augmented  by  placing  the  bodies  in  a  column  of 
water  which  is  in  motion  upward.  The  fall  of  a  body  would  then  be 
opposed  by  a  force  arising  from  the  positive  motion  of  the  water  in  the 
contrary  direction,  which  must  be  added  to  the  resistance  due  to  the 
density  of  tbe  water,  in  order  to  find  the  total  resistance  to  gravity. 

Beibre  proceeding  to  show  how  this  resistance  may  be  calculated,  let 
me  briefly  demonstrate  some  of  the  principles  governing  the' free  fall  of 
bodies  through  a  vacuum  and  through  air.  The  motion  acquired  by  a 
falling  body  is  of  the  kind  known  in  mechanics  as  uniformly  varied  mo- 
tion^ in  distinction  from  fMiifonn  motion. 

Vniform  motion  is  that  in  which  the  moving  point  describes  equal 
spaces  in  equal  portions  of  time.  If  we  denote  the  space  passed  over  in 
one  second  by  r,  and  in  t  seconds  by  «,  we  have  from  the  definition — 

From  the  first  of  these  equations  we  see  that  the  space  described  in 
Any  time  is  equal  to  the  product  of  the  velocity  and  time ;  and  from 
the  second  that  the  velocity  is  equal  to  the  space  described  in  any  time 
divided  by  that  time. 

Uniformly  varied  motion  is  that  in  which  the  velocity  increases  or 
diminishes  uniformly.  In  the  former  case,  the  motion  is  accelerated, 
and  in  the  latter  retarded.    In  both  the  moving  force  is  constant. 

To  find  the  relation  between  the  spaces  passed  over  and  the  velocities 
generated  in  an^'  time,  let  the  acceleration  due  to  the  moving  force  be 
denoted  by  ^i,- and  the  velocity  generated  in  t  seconds  by  v.    The  accel- 
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eration  is  the  velocity  generated  in  one  second,  and  since  the  yelocitj 
is  proportional  to  the  timcj  we  have,  from  the  definition — 

v=pt (1) 

Since  the  velocity  increases  uniformly,  the  distance  traveled  in  m 
time  is  the  same  as  though  tbe  body  had  moved  uniformly  dnrin^^  tha 
time,  with  its  mean  or  average  velocity.  At  the  beginning  of  tlie  tiow 
t  the  velocity  is  zero;  at  the  end  of  the  time  it  iap  t;  hence  the  avera;:< 
velocity  during  the  time  tis^pt:  multiplying  this  by  the  timefwi 
have  for  the  distance  traversed  ^p  t  x  t;  or  denoting  the  distance  by* 

s=^ipt^ .  .(2) 

Eqtftttions  (1)  and  (2)  express  the  conditions  of  motion  of  a  M 
moving  from  a  state  of  rest  under  the  action  of  a  constant  force.  Froa 
the  former  we  see  that  the  velocities  are  proportional  to  the  times;  aac 
from  the  latter  that  the  spaces  are  proportional  to  the  squares  of  the  tima 

If  in  equation  (2)  we  make  t  equal  to  1,  we  find — 

s  =  ip;  orjp  =  2  « 

That  is,  if  a  body  moves  from  rest,  under  the  action  of  a  constat: 
force,  the  acceleration  is  measured  by  twice  the  space  passed  over  i£ 
the  first  second. 

The  force  of  gravity  is  directed  toward  the  center  of  the  earth,  anJ 
its  intensity  varies  as  the  square  of  the  distance  from  the  center.  If 
we  denote  the  acceleration  due  to  gravity  by  g,  and  the  space  fa!Ie£ 
through  by  A,  both  being  regarded  as  positive  downward,  we  have  fiuei 
equations  (1)  and  (2) — 

v=:gt (3) 

h  =  igt^ (4) 

That  is,  the  velocities  are  proportional  to  the  times,  and  the  spaces  to 
the  sqilares  of  the  times. 

The  value  of  g  in  the  latitude  of  New  York  is  about  32-J-  feet,  or  3. 
meters,  and  by  substituting  this  value  in  equations  (3)  and  (4)  aud^v, 
ing  to  t  the  values  1, 2,  3,  &c.,  we  can  easily  form  a  table  showing  ^ 
velocity  acquired  by  a  falling  body,  and  the  spaces  described  at  theeiili 
of  1,  2,  3,  &c.,  seconds. 

Solving  equation  (4)  with  respect  to  f,  we  have — 


That  is,  the  number  of  seconds  required  for  a  body  to  fall  thron,!} 
given  height  is  equal  to  the  square  root  of  the  quotient  obtaineii 
tiividing  twice  the  height  in  feet  by  32^. 

Substituting  the  value  of  t  in  equ^rtion  (3)  we  find — 

v::^g  V  V~  or  t?  2  =  2  <7  A 
whence,  by  solving  with  respect  to  v  and  A, 


v^j2gh 


I  and  h  =  —     (6) 

*-g 


In  these  equations  v  is  called  the  velocity  due  to  the  height  h  a^il 
the  height  due  to  the  velocity  v. 
A  column  of  water  rising  with  a  velocity  v  exerts  upon  a  flat,  ^^ 


w=/^r 
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zontal  plate  placed  in  its  current  a  force  which  is  equal  to  the  weight  of 
a  column  of  water  with  a  base  equal  to  the  surface  of  the  plate  presented 

to  the  action  of  the  stream,  and  of  the  height  ^;  the  height  due  to  the 

velocity.    If  we  designate  the  surface  of  the  plate  opposed  to  the  action 
of  the  current  by  /,  we  shall  have  for  the  vertical  force  the  expression 

t 

in  which  7'  represents  the  weight  of  a  cubic  meter  of  water,  (1,000  kilo- 
grams,) and  g  the  acceleration  due  to  gravity,  from  which  we  have — 

W  =  51/.tr^ {If 

The  pressure,  therefore,  increases  in  direct  proportion  to  the  opposed 
surface,  /,  and  the  square  of  the  velocity,  v,  of  the  ascendiug  water 
^column. 

If  the  surface  /  presented  to  the  action  of  the  stream  is  equal  to  one 
square  meter,  the  x)re43sure  will  be 

W  =  51  t?*  kilograms  ....  (8) 

and  if  the  velocity  of  the  water  column  is  one  meter  per  second  the  pres- 
sure will  be 

a  =z.  51  kilograms (9) 

and  we  may  hereafter  designate  by  a  the  force  exerted  against  the 
surface  of  a  square  meter  by  a  column  of  water  moving  with  the  ve- 
locity of  one  meter  per  second^ 
We  obtain,  therefore,  by  substituting  a  for  its  equivalent  in  equation  (8) 

tc=zav^ (10) 

and  in  equation  (7) 

'W^zafv* (11) 

I  have  already  spoken  of  the  fact  that  larger  bodies  of  less  specific 
gravity  fall  in  water  with  smaller  bodies  of  greater  specific  gravity.  Of 
course  the  actual  weight  of  two  such  bodies  will  not  be  equal.  The  only 
condition  which  must  be  fulfilled  is  that  the  proportion  between  the 
actual  weight  and  the  surface  opposed  to  the  action  of  the  stream  shall 
be  the  same  in  each  case. 

If  we  suppose  the  bodies  to  be  spherical,  it  is  easy  to  demonstrate 
mathematically,  that  while  the  surfaces  would  vary  as  the  squares  of 
the  radii,  the  contents  would  vary  as  the  cubes  of  the  radii.  As  the 
size  of  the  sphere  increases,  its  cubic  contents,  and  hence  its  weight, 
would  increase  more  rapidly  than  the  surface.  If  we  take,  for  exauiple, 
a  sphere  of  galena  and  a  sphere  of  quartz  which  would  fall  through  a 
column  of  water  in  equal  times,  we  find  that  the  quartz  sphere  must  be 
more  than  twenty-three  times  as  heavy  as  the  galena  sphere,  and  the 
volumes  of  the  spheres  must  differ  still  more,  that  of  the  quartz  being 
sixty -eight  times  that  of  the  galena  sphere.  If  we  represent  the  volumes 
of  two  equal-falling  spheres  of  galena  and  quartz  by  V  and  V\  their 
diameters  by  d  and  d^y  and  their  densities  by  I  and  T  we  shall  have — 

(galena)  1=7.5 
(quartz)  U  =  2.6 

And  if  the  bodies  are  to  fall  through  water  the  density  of  which  is  unity, 
it  is  evident  that  if  we  subtract  unity  from  I  and  I^,  and  cube  the  re- 
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niflinders,  we  shall  have  the  corresponding  values  of  V*  and  V,  and 
hence  wo  may  write — 

Vi  =  6.6^  =  275 
and  V  =1.6«=   4 

YiY^i:  1:68 

If  we  designate  the  absolute  weights  of  the  spheres  by  P  and  P^  we 
shall  have — 

P:Pi  ::  IVrP  V^ 

Substituting  for  V  and  V^,  and  I  and  P,  the  values  already  found,  wi" 
have — 

P:P^  ::  (7.6x4):(275x  2  ;6)  or  30:715  or  1:23.8. 

In  order  to  find  the  relation  between  volumes  and  weights  of  equal- 
falling  bodies  in  air,  the  density  of  which  is  so  small  (0.00125)  that  it 
may  be  practically  neglected,  we  need  only  to  make— 

V  =2.63=   17.6  and 
Vi  =  7. 53  =  421. 8 

Substituting  these  values  in  the  proportion 

P:Pi::IV:r  V^ 

we  shall  have  the  absolute  weights  of  equal-falling  spheres  of  galena 
and  quartz — 

P:Pi:: (7. 5x17. 6):  (2. 6x421. 8)  or  131: 1096. 6  or  1:8. 37 

The  voluu!ies  will  vary  in  this  instance  as — 

(2.6)3 :  (7.5)'  or  17.5  :  421.8  orl :  24 

From  a  comparison  of  the  ratios  between  the  volumes  and  absolute 
weights  of  equal-falling  spheres  of  galena  and  quartz  in  water  and  in 
air,  it  will  be  seen  that  in  order  to  do  good  worl^  with  any  machine,  for 
either  wet  or  dry  concentration,  a  previous  accurate  sizing  of  the  stuff 
to  be  treated  is  necessary.  More  particularly  is  this  the  ciise  in  the  drr 
process,  for  the  difference  in  the  size  of  equal-falling  bodies  of  differeut 
densities  in  air  is  much  less  than  in  water.  A  quartz  sphere  must  be 
four  times  as  large  in  diameter,  contain  sixty-eight  times  the  volume, 
and  weigh  twenty-three  times  as  much  as  a  galena  sphere  that  behaves 
in  similar  manner  in  falling  through  a  column  of  water;  but  in  air  tlie 
quartz  sphere  would  only  have  to  be  two  and  eight-tenths  times  as  large 
in  diameter,  contain  twenty -four  times  the  volume,  and  weigh  eight  aod 
thirty-seven  hundredths  times  as  much.  In  either  case,  however,  the 
importance  of  a  careful  sizing  is  at  once  apparent. 

Much  less  importance  has  been  attached,  in  this  country,  to  the  siz- 
ing operation  than  the  facts  of  the  case  warrant-.  If  we  bad  a  pulver- 
ized ore,  the  particles  of  which  were  exclusively  composed  of  either 
galena  or  quartz,  and  all  of  the  same  size  and  shape,  the  separation  of 
the  minerals  would  not  be  difficult  In  practice,  however,  these  condi- 
tions are  probably  never  fulfilled.  The  finely-divided  ore  will  contain 
particles  composed  partly  of  quartz  and  partly  of  galena,  and  as  the 
proportions  of  the  two  minerals  will  vary  very  greatly  in  the  numerous 
compound  particles,  we  shall  have  in  effect  grains  of  all  specific  gravi- 
ties between  galena  and  quartz,  so  that  no  matter  if  the  particles  were 
all  of  equal  size  and  similar  in  shape,  the  absolute  separation  of  the 
minerals  would  be  impracticable.  But  it  is,  moreover,  practically  im- 
possible to  obtain  grains  of  galena  and  quartz  of  the  same  shajx'. 
Galena  has  a  distinct  cleavage  along  cubic  faces,  and  naturally  breaks 
up  into  more  or  less  perfect  cubes.  Quartz,  on  the  other  hand,  breaks 
up  into  pieces  of  all  possible  shapes,  but  mai41y  into  those  of  triangular 
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section  in  at  least  one  direction.  Hence  it  is  evident  tbat  a  perfect  siz- 
lug  process  is  an  impossibility,  tboagh  it  is  none  tbe  less  important  ou 
that  account  that  some  sucli  process  shonld  be  employed,  where  tbe  best 
possible  work  is  required.  Tbongb  it  cannot  accomplish  everything,  it 
is  nevertheless  an  important  auxiliary  in  ore-dressing,  which  can  only 
be  omitted  with  a  loss  of  valuable  material  or  the  retention  of  more 
worthless  material  than  should  be  put  into  the  furnace. 

If  we  imagine  a  body  hung  by  means  of  a  thread  in  an  ascending 
column  of  water,  it  is  apparent  that  the  force  exerted  by  the  motion  of 
the  water  operates  against  the  force  of  gravity,  and  lessens  the  tension 
of  the  thread.  If  the  column  of  water  moves  with  exactly  the  proper 
velocity,  it  is  evident  that  the  force  exerted  may  be  such  as  to  taactly 
coouterbalance  the  force  of  gravity,  and  cause  the  body  to  float  with- 
out exerting  any  strain  upon  the  thread.  This  velocity  will  depend 
upon  the  size  and  density  of  the  body.  The  following  table  gives  the 
Telocity  of  the  stream  required  to  keep  spherical  bodies  of  different  sizes 
and  densities  in  the  condition  described : 


• 

s 

CD 

Diameter  in  miUimeten. 

Sabstanoe. 

10 

8 

6 

4 

3 

2 

1 

i 

Velocity  in*  meters  per  second. 

Galen* 

Iron  pvrites....  ......•.•. 

15. 
7.5 

5. 

1.9:) 
1.31 
LOS 

1.72 
1.17 
0.92 
0.56 
0.25 

1.50  .  1.22 
1.02  i  0.83 
0.79  1  0.65 

1.05 
0;72 
0.56 
0.35 
0.15 

0.86 
0.59 
0.46 
0.24 
0.12 

0.61 
0.41 
0.32 
0.20 
0.06 

0.32 
0.29 
0.23 

Quartz 

Coal 

2.6 
1.3 

0.63 
0.2S 

0.49 
0.22 

0.40 
.  0.17 

1 

0.14 
0.06 

A  class  of  machines  known  as  jigs  or  jiggers  operate  upon  the  prin- 
ciple above  described.    They  will  be  discuimed  hereafter. 

The  action  of  a  scream  of  water  passing  over  an  inclined  plane  upon 
Bolid  partides  forms  the  bads  upon  which  a  number  of  dressing-machines 
bave  been  constracted. 

It  is  evident  that  two  forces  act  at  the  same  time  upon  a  body  thus 
constituted:  first  the  force  of  gravity,  and,  secondly,  a  force  due  to  the 
canent  of  water.  If  the  inclination  of  the  plane  is  not  too  ^reat,  the 
friction  of  the  body  against  the  plane  will  retard  the  motion  imparted 
to  the  body  by  the  enirent. 

The  particles  may  either  roll  on  tbe  plane  or  they  may  slide  along  over 
its  surfiice.  In  the  folmer  case  the  retardatidn  of  the  particle  would  be 
doe  to  rolling  friction,  and  in  the  latter  case  to  sliding  friction.  The 
kind  of  motion  depends  upon  the  shape  of  the  particles  and  the  thick- 
oeas  of  the  stream  of  water.  Bound  particles,  and  those  nearly  ap- 
proaching that  shape,  would  naturally  roU^  while  flat,  or  nearly  flat  par- 
ticles, would  slide.  When  the  particles  are  very  small,  and  the  stream 
of  water  is  very  thin,  the  friction  of  the  water  on  the  plane  is  proportion- 
AUy  so  great  Uiat  the  lower  portion  of  the  stream  will  have  a  much  slower 
luotioD  than  the  apper.  Hence,  if  eqnal  falling  particles  of  different 
specific  gravities  and  of  a  proper  size  are  treat^  on  such  a  plane,  the 
larger  partioleB  will  be  albcted  much  more  by  the  current  than  the 
BmaUer  ones,  and  in  this  way  a  8q;»nition  will  be  eflGdcled  aooordiiig  to 
the  size  of  the  partides. 

28m 
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Among  the  machines  in  which  ore  is  separated  by  means  of  a  thin 
stream  of  water  passing  over  an  inclined  surface,  I  may  mentioD  the 
buddle,  the  plane-table,  and  the  rotary  table.  In  the  percussion-Uble 
this  principle  is  also  employed. 

If  grains  of  different  sizes  and  specific  gravities  be  thrown  into  a  roirod 
vessel  containing  water,  in  rapid  rotation,  which  is  kept  ap  for  some 
little  time  after  their  introdnction  and  then  allowed  to  come  to  rest^  the 
heaviest  particles  will  be  foand  near  to  the  eircamfbrence,  the  lightest 
near  the  center,  and  those  of  intermediate  weight  in  intermediate  po^i- 
tions.  In  other  words,  the  grains  will  be  separated  into  concentric  liogs 
of  eqnal-falling  particles. 

Jigs.— The  foregoing  discnssion  of  the  fnndamental  principles  of  ore- 
dressing  will  be  sufficient  for  the  comprehension  of  the  chief  machiiKd 
now  used  for  the  purpose.  Before  treatment  by  the  machines  now  to  be 
described,  a  careful  sizing  of  the  stuff  is,  as  I  have  said,  necessair  io 
order  to  obtain  good  results.  The  different  arrangements  of  screws, 
trommels,  &c.,  which  have  been  employed  for  this  purpose,  are  genenllf 
simple  and  well  known  to  most  persons  who  are  ever  likely  to  be  called 
upon  to  use  them.  Without  dwelling,  therefore,  on  the  machinery  of 
slicing,  I  shall  proceed  at  once  to  the  description  of  apparatus  for  treat- 
ing sized  stuff. 

Perhaps  the  most  universally  serviceable  machine  for  ore-dressiDg  is 
the  jigger,  a  machine  which  was  originally  of  esceedingly  simple  con- 
structionf  and  operated  entirely  by  hand.  It  has,  however^  now  been 
brought  to  a  great  degree  of  pcrifection ;  and  a  large  number  of  machines 
all  resting  upon  the  same  general  principle,  and  differing  only  in  minor 
points,  have  been  invented.  It  would  be  impossible  within  the  limits 
of  this  chapter  to  describe  the  various  patterns  which  have  been  built, 
but  as  there  are  only  three  main  varieties  ot  them,  a  general  descriptioa 
^will  not  be  difficult. 

The  idea  of  a  jig  was  originally  derived  from  the  treatment  by  haad 

.  of  ere  on  a  sieve  under  water.    By  plunging  the  sieve  down  saddenlr 

in  the  water,  and  allowing  the  particles  to  come  again  to  rest  upon  it  a 

.separation  is  effected,  and  if  the  stuff  has  been  si^d,  and  the  operation 

fhas  been  sufficiently  often  repeated,  the  denser  particles  are  fooDd  in 

.  strata  under  the  less  dense.    If  the  mass  on  the  sieve  is  then  divided 

into  horizontal  layers,  ore  and  gangne  may  be  separated.    The  first  me^ 

.chanical  jig  had  contrivances  for  imparting  motion  to  the  sieve;  botit 

was  afterward  found  that  the  same  results  could  be  obtained  by  onng 

.a  submerged  stationary  sieve  and  imparting  a  vertical  oscillatory  motion 

.to  the  water.    This  is  done  either  by  means  of  pistons  or  elastic,  plisble 

^plates,  of  rubber  cloth  or  some  such  material,  placed  in  the  sides  of  the 

box  or  on  the  top  of  a  lower  chamber  full  of  water  and  oommnnieatiog 

with  the  box  containing  the  sieve.   An  additional  feature  of  reeeat  me- 

t  chanical  jigs  is  the  continuous  discharge. 

Piston-jigs  may  be  divided  into  two  classes:  those  in  which  He  piston 
ris  placed  b^ow  the  sieve,  and  those  in  which  it  is  situated  at  the  side  or 
kbehind  the  sieve,  in  a  box  communicating  fpeely  below  with  the  box  coo* 
taining  the  sieve. 

The  jig  with  a  piston  under  the  sieve  operates  as  a  pump,  and  is  known 
in  Oermany,  where  such  machines  are  most  used,  as  a  seti-pumpe.  It  ^ 
preferred  at  many  of  the  best  ore-dressing  works  to  those  with  a  side* 
piston,  on  account  of  simplicity  of  construction  and  economy  o^  J^^* 
ing.  An  excellent  machine  of  this  class  has  been  invented  and  tested 
by  Dr.  F.  Iff.  Stapff,  an  engineer  in  the  service  of  the  Swedish  gP^^ 
ment.    This  gentleman,  wishing  only  to  further  the  introdnction  of  good 
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diessing-machmery,  refused  to  take  a  patent  on  his  machine,  so  that  any 
one  is  at  liberty  to  constract  a  jigger  after  his  pattern.* 

The  cat  subjoined  represents  a  machine  built  in  full  accordance  with 
Br.  StapfTs  designs,  which  was  constructed  at  Bethlehem,  Pennsylvania, 
for  the  Dolores  lead-mine,  MiBxico.  The  ores  from  this  mine,  galena  and 
black  carbonate  of  lead,  are  associated*  with  small  quantities  of  zinc- 
blende,  and  copper  and  iron  pyrites ;  they  contain  calcspar  as  essential 
gangue,  and  are  easily  dressed.  But  in  Sweden  good  use  has  been  made 
of  quite  similar  jigging-apparatus  for  dressing  copper-ores,  containing 
copper  pyrites,  iron  pyrites,  and  blende  in  a  gangue  of  quartz,  hornblende, 
and  other  silicates. 

It  should  be  understood  that  the  jigger  is  constructed  for  the  treat- 
ment of  sized  stufiEl  The  size  of  meshes  in  the  sizingscreens,  and  the 
number  of  screens  subsequently  used,  must  be  made  dependent  upon 
the  specific  gravity  of  the  minerals  to  be  separated  by  the  jigging  pro- 
cess. For  the  separation  of  calcspar  and  zinc-blende  from  galena,  (Do- 
lores,) the  width  of  meshes  in  successive  sizing-screens  should  be  about 
1.00,  0.64,  0.41,  0.26, 0.17,  0.11, 0.07,  0.04  inch,  when  perforated  plates 
with  round  holes,  or  0.70,  0.44,  0.29,  O.IS,  0.12,  0.07,  0.05  inch*  when 
wire  gauze  with  square  holes  is  used.  Stuff  passing  through  0.04-inch 
meshes  is  too  fine,  and  stuff  remaining  upon  J  to  1  inch  meshes  is  too 
coarse  for  proper  treatment  by  this  jig,  which,  however,  by  some  slight 
alterations  in  constructive  details,  can  be  made  fit  also  for  the  working 
of  coarser  or  finer  stuff.  All  material  fed  on  the  jig  should  be  free  from 
dust. 

Oeneral  arrangement  and  modus  operandi. — ^The  main  box  contains  six 
compartments,  viz :  A,  open  for  the  circulating  water ;  B'  and  B^^,  con- 
taining the  pomp-pistons  E  and  W ;  (y  and  C,  receptacles  fbr  the  jigged 
products ;  I>,  a  space  for  filtration  of  the  water  from  the  refuse.    The 
rising  pistons  press  water  through  the  sieve-beds  F^  swd  F'^,  while  they 
draw  water  flrom  A,  through  the  valves  t/  and  e'\  to  the  chambers  B'  and 
B''.    A  oooaeqaence  of  the  water's  rising  in  B^  »id  W^  and  of  its  sink- 
ing at  the  same  time  in  A,  is  a  current  from  left  to  right  along  the  sieve- 
be^  to  D,  and  thence  through  the  holes  2/  and  kf'  tock  to  A^  by  which 
the  medium  wat^-level  in  the  whole  vessel  is  restored^    The  valves  d" 
d"  allow  ;the  water  to  pass  through  the  sinking  pistons,  so  that  there  is 
no  suction  against  the  sieve-beds,  and  no  current  from  right  to  left  is 
effected  by  the  back-stroke  of  pistons.    Sized  stuff  fed  upon  the  sieve- 
bed  F',  from  hopper  G,  is  jigged  l»y  the  tiimsts  of  water  from  below ; 
bnt  at  the  same  time  being  exposed  to  the  horizontal  water-eorrent^  its 
lighter  particles  are  carried  across  the  ridge  &,  and  after  being  exposed 
to  a  new  jis^ng  operation  on  sieve-bed  F'',  the  refose  is  earriefl  across 
the  ridge  <f'  to  the  chamber  D.    The  heaviest  ports  of  the  jigged  ore 
move  close  along  the  sieve-beds  V  and  ¥"^  and  enter  the  reeq^taeles  iy 
and  C,  throoi^  the  eates  /  and  /%  respeetivdy.    Sereens  of  woven 
wiie,  attached  before  tfae  holes  hf  and  kf'^  prevent  the  refose  fiom  being 
carried  to  chamber  A.    Along  the  inclined  screen  V\  the  lefose  is  led  to 
a  dischargeopening^  mf*.    Continnal  feeding  fkom  iK^i^per  6  is  regnlated 
by  moving  the  plate/,  which  allows  mom  or  less  stuff  to  be  drawn  from 
the  hopper  1^  the  floctnations  of  the  water*    The  regalar  horizontal 
movement  <rf  the  ore  froai  left  to  right  is  promoted  bj  a  slope  of  sieve- 
beds  of  1  to  dft.    By  slides  y  and  hf\  in  ln>nt  of  the  opeaiiags  /  and  ^^ 
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tbe  quantity  of  products  entering  the  receptactea  C  and  C",  ia  so  regu- 
lated tbat  tbe  npper  surface  of  tJ^e  ore  in  process  of  treatment  is  about 
level  with  the  ridges  C  and  C".    If  plenty  of  water  (one  cubic  fiwt  pa 


second]  can  be  disposed  of,  the  diacharge  throogh  the  holes  m',  m",  n'", 
from  the  chambers  C,  C",  and  D,  Bhonld  be  continual ;  but  if  water  is 
scarce,  tbe  receptacles  C  and  G"  are  emptied  periodically.  The  reTa^- 
hole  m'"  sboold  never  be  wholly  closed,  in  order  to  allow  tbe  refa^ 
to  escape  continually  with  a  certain  quantity  of  water,  which  has  to  b« 
replaced  fhim  above. 

The  pistons,  by  through-rods  and  cross-heads  connected  with  leven 
O,  receive  their  movement  from  cams  L,  working  against  the  lever.  It 
being  favorable  for  the  jigging  process  tbat  the  pistons  sink  slowly,  biil 
rise  rapidly,  the  down-stroke  is  caused  directly  by  cam,  and  the  np-stn>te 
effected  by  a  counterpoise  Q,  on  the  end  of  lever  O.  By  alteration  <rf 
the  weight  of  this  counterpoise,  the  velocity  of  the  rising  pistons  mav 
be  changed  at  pleasure.  Fine  ore  must  be  jigged  by  short  strokes,  coar^ 
ore  by  long  ones.  For  changing  the  length  of  stroke  at  pleasure,  a  wt 
screw,  t,  is  placed  over  the  guide-bar  v  of  tbe  lever  O.  By  this  means 
tbe  back-arm  of  lever  O  can  be  raised  so  much  that  the  cam  L  does  Dot 
catch  the  bead  of  the  other  level-arm  at  all.  Then  the  piston  will  rest, 
though  the  cam-axle  is  rotating;  or  it  can  be  lowered  sufficiently  to 
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allow  the  cam  to  cat«h  the  lever-head  3  to  4  inches  above  the  releasing 
poiiita,  and  then  the  stroke  will  be  about  3  inches.  The  set-screw  can  be 
moved  along  Uie  I  guide- 
bar  while  the  machine  is  *  i 
in  full  motion.  An  elas- 
tic cQShion  of  rabber,  r, 
18  applied  above  the  set* 
screw,  to  moderate  the 
shocks  of  the  fiUUug  le- 
ver. 
All  otherctTcnmstaDces 
anchanged,  the  quantity 
of  ore  jigged  in  a  certain 
time  depends  essentially 
npon  the  nnmber  of  pis- 
ton-strokes. But  this 
nnmber  mnst  not  be  in- 
creased so  mnch  that  the 
ore  OD  the  bed  has  not 
time  enough  to  settle  be- 
tween two  strokes,  con- 
sequently the  jig  should 
be  ma  slowly,  (about  60 
strokes  a  minute,)  if 
coarse  ore  is  Jigged  by 
long  strokes,  and  fast, 
(about  180  strokesa  min- 
ute,) if  the  finest  ore  is 
jigged  by  very  short 
strokes.  The  most  favor- 
able number  of  strokes 
io  any  case  can  easily  be 
prodaced  by  running  ther 
driving-beltouoneofthel 
three  pulleys  of  different 
diameter  on  the  same 
cam-sh^t. 

From  the  preceding  it  is  easy  enough  to  see  the  wide  applicability  of 
this  jig.  If  the  hopper  is  regularly  filled,  and  everj-thing  else  regulated 
iu  accordance  with  the  uature  of  the  ore  jigged,  viz,  supply  of  water, 
number  and  length  of  strokes,  feeding  (by  regulator  /,)  dischnrge,  (by 
regulators,  ^  g",)  outlet  of  water,  product*  and  refuse,  (by  holes,  m'  ni" 
«'",)  the  receptacle  C  will  receive  the  heaviest  ore,  receptacle  C"  an  in- 
termediate class  of  ore,  box  D  gangue,  or  rock  fit  for  the  stamp-mill. 
The  products  of  the  jigging  process,  aud  the  further  operations  tbey 
have  to  pass  through,  vary  in  accordance  with  th^  mineralogical  char- 
acter and  the  size  of  the  treated  material.  Fine  Dolores  ore  will  give  ■ 
galena  and  lead  carbonate  in  receptacle  C,  blende  in  receptacle  C",  aud 
calcspar  in  box  D ;  coarse  Dolores  ore,  galena  and  carbonate  in  C, 
blende,  mixed  with  galena,  carbonate  and  spar  in  C",  spar,  with  little 
bleude,  and  traces  of  lead  ore  in  D.  In  this  case  it  is  necessary  to  sub- 
mit the  crushed  products  from  0"  and  D  to  further  dressing  operations. 
The  power  necessary  to  drive  this  jigger  depends  upon  the  area  of 
pistons,  and  upon  the  uumber  and  length  of  piston -strokes.  Half  a 
horse-power  is  Id  all  cases  sufficient  to  work  a  jigger  of  18  by  18  inches 
piston  area. 
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The  qaantity  of  material  worketl  in  a  certain  time  is  greatest  if  the 
Btuff  is  rich  and  of  middle  size.  Of  poor  copper  ore,  6  to  7  cubic  f«et 
are  worked  in  an  honr. 

e  Most  of  the  constmctive  de- 

i  tails  of  a  jigger  bailt  of  wood 

can  be  seen  from  the  cat,  with- 
out further  explanation.  If 
acid  water  is  to  be  nsed  for 
the  jigging  operation,  wood 
is  the  t>est  material ;  and,  be- 
sides, it  is  the  cheapest. 
Leaks  in  a  well-constmcted 
wooden  jigger-box  are  nsnall.v 
calked  by  dirt  after  tbe  jigged 
baa  been  nsed  for  some  time, 
and  besides  it  ia  of  do  prac- 
tical accoaut  if  a  few  drops  of 
water  leak  ftom  a  tcssvI 
throngb  which  J  to  1  cable 
foot  is  run  iwr  second.  The 
outside  walls  of  the  jigger-boi 
-should  be  at  least  3  inches 
■thick,  the  interior  partition 

—  I  _  "walls  2  to  2J  inches.      The 

]f  aaimfta.     piauks   fonning   these   walls 

sbonid  be  anited  by  hard-wood  wedges  fllliug  grooves.  It  mnst  be  remem- 
bered that  soft  and  dry  wood  expands  transversely  about  |  inch  per  foot 
bysoakiug.  AwoodenboxcoDStructedinaccordaucewitbthecatremains  ' 
not  only  tight  enoagh,  but  it  can  also  be  easily  taken  apart  and  put  to- 
gether. Grooves  in  the  side-walla  hold  the  bottom,  which  is  stiffened 
by  transverse  rails;  tbe  end  walls  are  fastened  in  tbe  bottom  aiid  side 
walls,  the  long  partition  in  tbe  bottom  and  the  end  walls,  tbe  short  par- 
titions in  tbe  bottom,  long  partition  and  ftovt  wall.  Bottom  rails  and 
poHts  form  a  frame  aroand  the  box,  and  by  pieces  between  the  rear  wall 
aud  long  partitiou  wall  the  whole  construction  is  secured.  The  dl^ 
charge  holes  m'  m"  m'"  should  not  be  closed  otherwise  than  by  wooden 
plugs  or  exterior  trup-doors,  which  by  weights  working  on  knee-levers 
are  pressed  against  nozzles.  Close  above  the  bottom  are  gates  i  for 
cleaniug  the  cfaambers  A  B'  B"  D'  when  they  become  obstructed  by  dirt- 
The  pistons  do  not  slide  directly  on  the  walls  of  partitions  B'  and  B". 
but  on  bard-wood  linings,  which  can  be  replaced,  piece  by  piece,  if  ne- 
cessary. The  main  valves  c'  o",  of  rubber,  are  stiffened  by  thin  sheet- 
covers ;  their  wooden  valve  seats  are  kept  in  place  by  buttons.  Eiich 
piston  is  covered  by  four  light  rubber  valves. 

The  meshes  in  sieve  beds  F,'  F"  and  in  screens  V,  W  mast  be  fine 
enough  to  prevent  the  ore  to  pass  through.  But  it  is  not  necessary 
to  use  as  many  different  sets  of  sieve  beds  and  Qltrating  screens  as  there 
are  sizes  of  ore.  Two  sets  answer  all  practical  wants.  Wire-gauze 
with  very  fine  meshes,  which  has  to  be  used  if  tbe  finest  stuff  is  worked, 
should  always  be  protected  against  too  speedy  abrasion  by  wrappers  of 
coarser  gauze.  The  frames  covered  with  wire-cloth  (F',  F"j  I'  i")  rest 
loosely  upon  and  behind  wooden  strips,  aud  are  kept  in  position  by  tbe 
large  frame  H,  which  is  common  for  all  compartments  in  the  iront  part 
of  the  jigger.  This  frame  contains  the  ridges  <f  c"  and  the  gates/,  ib', 
A,"  which  move  iu  grooves ;  /  is  kept  in  poBition  by  friction  only,  \'  and 
h"  by  wing-screws  besides. 
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Behind  frame  H  and  sieve  beds  F'  and  F'^  move  the  piston  rods  in  spa- 
.cions  grooves.  The  lever-heads  receiving  the  motion  irom  cams  L  mast  be 
covereid  with  steel ;  the  counter- weights  are  disks  of  metal^  kept  in 
place  by  eye-bolts.  By  replacing  one  or  more  of  those  metal  disks  by 
wooden  disks,  and  by  moving  them  nearer  to  or  farther  from  the  ful- 
crum of  lever  o,  it  is  easy  to  change  the  velocity  of  the  rising  pistons  at 
pleasure. 

There  can  be  no  doubt  that  this  machine  is  admirably  adapted  for 
separating  ores ;  and  not  the  least  of  its  merits,  especially  in  this  country, 
is  the  ease  with  which  it  can  be^adjnsted  to  work  ores  of  various  sizes 
and  kinds.  The  limits  for  the  sized  stuff  which  can  be  worked  on  this 
machine  are  given  by  Dr.  Stapff,  and  these  are  equally  applicable  to 
other  well-constructed  jiggers.  It  will  therefore  be  seen  that  only  very 
fiae  stuff  cannot  be  successfully  worked  by  jigging.  Pieces  over  an 
inch  in  di&meter  scarcely  need  any  mechanical  contrivance  for  their 
separation.  They  should  either  be  further  reduced,  or  the  separation 
should  be  made  by  hand.  Stuff  finer  than  0.04  inch  diameter  is  apt  to 
cake  upon  the  sieve,  and  prevent  the  water  from  thoroughly  loosening 
np  the  particles.  It  would  also  be  difficult  to  properly  size,  by  means 
of  sieves  or  trommels,  grains  under  0.04  inch  in  diameter  while  in  a  wet 
condition,  and  it  must  be  borne  in  mind  that  only  sized  material  can  be 
jigged  to  advantage. 

1  deem  it  unnecessary  here 
to  give  any  drawings  or  de- 
scription of  jiggers  which 
can  be  worked  only  inter- 
mittently, or  of  those  in 
which  the  water  is  stationary 
and  the  sieve  is  movable. 
Such  machines  are  but  little 
less  expensive  than  the  pis- 
toii-jiggers,  and  are  not  capa- 
ble of  working  more  than 
about  one-third  the  amount 
of  ore  per  square  foot  of  sieve 
in  a  given  time.  Only  under 
very  peculiar  conditions 
would  any  well-informed  en- 
gineer construct  such  a  ma- 
chine. 

One  of  the  simplest  forms 
of  the  piston-jig  is  shown  in 
the  figure.*  It  is  made  of 
wood,  with  a  piston  or  plun- 
ger P  at  one  side,  which,  on  L 
being  forced  downward  upon  ^ 
the  water  in  the  box,  causes 
an  upward  flow  through  the 
grate  in  the  .direction  6  to  w*       .»       *«        i        i  •     .. 

e.  Thepeculiarity  of  thiscon-  Wimmer's  ecmtiBaouBly  working  Jig. 

Section,  due  to  Mr.  Yogel  of  Joachimsthal,  and  Mr.  Wimmer  of  Glaus- 
thai,  is  a  valve  in  the  center  of  the  sieve  through  which  the  concen- 
trated stuff  is  delivered  as  it  accumulates,  while  the  refuse  passes  off 

*  This  and  the  dmcrlptioiiB  of  Jiffgers  immedifttely  following  are  taken  fh>m  my 
Noond  annual  report,  (rendered  in  1670,)  pp.  702  et  Mg.— R.  W.  B. 
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over  the  partition  in  front.  Bat  it  was  foond  that  the  downward  cur- 
rent of  water,  when  this  valve  was  opened,  was  sufficient  to  carry  down 
some  of  the  waste  stuff  from  the  top }  and  it  became  necessary  to  devise 
some  means  of  preventing  this  flow.  This  was  effected  by  covering  the 
outlet  with  a  conical  tube,  <2,  supported  from  a  bar  of  wood  above  and 
reaching  down  through  the  layer  of  poor  stuff  so  low  that  only  the 
heavy  and  richer  portions  resting  directly  upon  or  near  the  sieve  can 
pass  downward  into  the  discharge-pipe  bf.  This  pipe  is  alternately 
opened  and  closed  at  the  top  by  an  iron  stopper  placed  at  the  end  of  a 
vertical  rod,  the  upper  part  of  which  slides  through  a  supporting-ring,  f 
By  means  of  an  arm,  i,  supported  on  a  pivot  at  k^  the  stopper  is  alter* 
nately  raised  and  lowered  as  the  piston  P  rises  and  &lls.  The  opemng 
in  the  discharge-pipe  is  thus  opeu^  when  the  piston  descends,  and  is 
closed  when  it  ascends.  It  has  been  found  in  practice,  however,  that 
this  arrangement  for  opening  and  closing  the  discharge-pip^  does  not 
give  satisfactory  results. 

A  somewhat  similar  machine,  in  use  in  the  Harz,  is  shown  in  secticm 
by  the  next  figures.  The  outlet  in  the  sieve  is  surrounded  by  a  perfo- 
rated cylinder,  ^2,  so  as  to  prevent  the  refuse  from  entering,  while  the  ore 
escapes  through  the  tube  and  is  delivered  at  the  side.  From  five  to  six 
cubic  meters  of  stamp-stuff  can  be  passed  through  this  apparatus  in 
twelve  hours. 

A  • 


Self-diaoharging  Jig— Harz. 

One  of  the  best  jigs  of  the  continuously- working  class  is  the  invention 
of .  Eittinger,  and  was  exhibited  at  the  great  exposition  in  Pahs  in 
1867. 

It  is  represented  in  the  annexed  figare,  and  is  characteiiieed  by  the 
inclination  of  the  grates  and  the  lowness  of  the  front  partition,  over 
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which  the  poor  and  lighter  stnfiP  falls  continaonsly,  and  with  very  little 
water,  while  the  heavier  and  richer  portions  fall  through  the  opening 
or  slit  o  at  the  base  of 
the  partition.  This  par- 
tition is  the  segment  of 
a  cylinder,  and  is  sup- 
ported upon  the  lever  or 
arm  (2,  so  as  to  be  mova- 
ble back  and  forth  in 
such  a  manner  that  the 
opening  or  slit  o  may  be 
iocrea^d  or  diminished 
at  pleasure.  The  heavy 
stuff,  passing  through 
the  opening,  falls  into 
the  box  K,  from  which  it 
is  removed  as  required. 
The  inclination  of  the 
grate  in  this  machine  is 
from  five  to  eight  de- 
grees. It  is  fed  throtigh 
the  hopper  B,  which 
plunges  below  the  sur- 
face of  the  stuff  accu-  ^. 
mulated  on  the  grate.  RittingertBeif-aothigjig. 

The  loss  of  water  which  occurs  at  each  stroke  of  the  piston  is  replaced 

from  a  reservoir,  W,  at  the  back  of  the  apparatus.    According  to  Bit- 

tinger,  experience  has 

shown  that  the  duty  of 

self-acting  ihachines  of 

this  kind  is  generally 

three  times  as  ^reat  as 

that  from  the  ordinary 

intermittent     working 

apparatus. 

In  1863  Mr.  Geyer,  an 
engineer  from  Baden, 
introdnced  contindous- 
ly-working  jigs  into  the 
great  ore-dressing  es- 
tablishment erected  by 
him  on  tiie  banks  of  the 
Lahn.  In  the  construc- 
tiou  of  these  machines 
both  wood  and  metal 
were  employed.  The  ar- 
rangement of  the  parts 
is  represented  by  the 
accompanying  figures. 
It  is  a  double  machine, 
composed  of  two  grates 
and  two  pistons,  actu- 
ated simultaneously  by 
means  of  cranks  on  a 
shaft  above,  the  motion 

bemg  communicated  by  Geyer'a  oanttnuonBly-warkhig  jig. 

two  connecting  rods.    The  grates  are  inclined  forward,  and  are  provided 
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with  a  chink  or  gutter  at  the  lower  edge,  through  which  the  concentrated 
ore  &ll8  into  inclined  tronghs  o.    The  stuff  passes  from  one  grate  to 


Geyer's  oontinnoiisly-workiiig  Jig—section  through  piBlon. 


Automatio  Jig  of  Haet  &  Geyler. 

another,  and  thus  two  different  grades  of  fineness  may  be  aecoied.   Iron 
plates  or  partitions  are  placed  ao  as  to  govern  the  discharge,  and  these 
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may  be  raised  or  lowered  at  pleasure  by  the  thumb-screws  e  e.  These 
machines,  worked  at  seventy  strokes  per  minute,  will  wash  about  nine 
cubic  meters  of  stamp-stuff,  diameter  of  0°^.005,  in  a  day,  and  they  re- 
qnii-e  about  three  hundred  liters  of  water. 

Messrs.  Iluet  &  Geyler  exhibited  a  self-acting  jig  at  the  Paris  expo- 
sition in  1867,  and  its  satisfactory  operation  upon  lead-ore  was  wit- 
nessed by  Professor  Blake.  It  is  constructed  of  cast  iron,  and  is  very 
compact. 

Most  self-acting  jigs  require  a  large  quantity  of  water,  and  this  in 
many  localities  is  a  great  objection  to  their  use:  but  this  jig  is  designed 
to  work  with  but  little  loss  of  water,  and,  at  tne  same  time,  by  the  aid 
of  an  automatic  scraper,  to  increase  the  product. 

The  tub  is  shaped  like  the  letter  U,  and  is  divided  into  two  compart- 
ments, one  for  the  piston  and  the  other  for  the  working-grate.  Water 
is  supplied  through  the  valve  A,  at  the  side,  and  the  fine  stuff  or  slime 
which  falls  through  the  sieve  settles  upon  the  bottom,  and  is  discharged 
through  an  opening,  B^  controlled  by  a  lever  reaching  out  to  the  front  of 
the  apparatus.  The  piston  is  operated  by  means  of  a  shaft  and  crank, 
which  works  in  an  inclined  slide,  0,  connected  with  a  lever  carrying  the 
piston,  so  as  to  give  a  rapid  descending  stroke  with  a  period  of  rest  at 
the  bottom,  and  then  a  slow  upward  movement ;  thus  giving  the  most 
favorable  conditions  for  the  rapid  and  perfect  separation  of  the  stuff 
upon  the  grate. 

The  motion  of  the  piston  may  be  varied  at  will,  in  order  to  secure  the 
best  flow  or  motion  of  the  water  for  different  grades  of  ore.  This  ad- 
instment  is  effected  by  shifting  the  position  of  the  head  of  the  piston 
along  the  levei*  or  arm,  and  by  this  means  increasing  or  diminishing  the 
amplitude  of  its  motion.  The  construction  of  this  slide  is  shown  in  the 
figure.  By  turning  the  fixed  screw  s  «,  the  head  of  the  piston  may  be 
moved  forward  or  backward. 

The  machine  is  provided  with  a  scraper  B,  actuated  by  the  long  rod 
D,  which  is  attached  to  an  eccen- 
tric on  the  main  shaft  and  moves 
the  levers  E  and  F,  giving  to  the 
scraper  a  forward  and  backward 
motion  over  the  top  of  the  stuff 
upon  the  grate,  and  throwing  out 
a  portion  of  it  at  each  movement. 
The  path  of  the  scraper  is  deter- 
mined by  the  guides  G,  attached  to 
each  side  of  the  tub.     It  can  be 
varied  by  means  of  screws  upon 
the  lever  or  arm  F.    In  passing 
backward,  the  roller  or  projection 
on  the  scraper,  which  follows  the  guides,  rises  upon  the  movable  in- 
clined plane  O,  and  on  its  return  passes  below  this  plane,  following 
the  double-dotted  line  in  the  figure.     The  poor  stuff  from  the  top, 
which  is  constantly  thrown  forward  and  off  by  this  scraper^  falls  over 
the  front  of  the  tub  at  B,  along  the  shute  M.    The  grate  is  inclined  as 
in  the  machine  of  Bittinger,  and  the  opening  for  the  escape  of  the 
heavier  and  rich  portion  is  similarly  placed  at  the  foot  of  the  incline  and 
jast  below  the  bridge  over  which  the  poor  stuff  is  scraped.    The  open- 
ing is  shown  at  H.    It  is  closed  by  a  valve  which  extends  along  the 
whole  front  edge  of  the  sieve,  and  can  be  opened  and  closed  at  pleasure 
by  a  lever.    The  stuff  passing  through  this  valve  falls  into  a  receptacle  K, 
from  which  it  may  be  removed  at  pleasure  through  the  opening  L. 
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The  scraper  is  bo  made  of  perforated  sheet-iron  that  it  does  not  tiirov ' 
the  water  out  together  with  the  waste.  These  jigs  are  made  with  greftt 
care  aod  accurac.v. 

Mr.  F.  CaziD,  Rose  Clare,  Hardin  Connty,  Ulinoia,  is  the  inventor,  and 
Messrs.  Morry  &  Sperry,  of  New  York  City,  are  the  agents  of  a  ne« 
ore- separator,  which  consists  essentially  of  three  jigs,  arranged  end  to 
end.  It  is  continuous  iu  its  action  aud  has  bat  one  piston  and  piston- 
rod,  a  disposition  which,  as  all  who  have  worked  the  ordinary  machines 
know,  saves  a  great  deal  of  complication  and  permits  a  much  simpler 
and  cheaper  constrnotion  than  is  possible  when  three  separate  piston> 
have  to  be  actuated  from  a  through  shaft,  or  by  connecting  rods  &om 
the  first  piston.  The  peculiarity  of  this  machine  is  that  the  piston  is 
hinged  at  one  end,  opposite  the  last  sieve,  and  the  piston-rod  is  placed, 
not  in  the  ceuter,  but  at  the  other  end,  opposite  the  first  sieva  It  lies 
the  whole  length  of  the  machine,  and  at  the  side  of  the  sieves.  This 
peculiar  arrangement  gives  each  sieve  a  stroke  of  its  own,  entirety  dif- 
ferent in  strength  and  length  from  that  of  the  others.  The  undressed 
ore  is  run  on  the  first  sieve  and  receives  the  longest  stroke,  that  is  to 
say,  the  most  thorough  agitation  the  piscon  is  capable  of  giving.  On 
this  sieve  pure  miDeralandamixtnre  of  middlings  and  {kwf  are  obtained. 


Coxm'e  ore-Mparator. 

Of  conrae  the  middlings  will  be  at  or  near  the  top  when  they  arrive  on 
the  second  sieve.    There  the  action  is  less  energetic ;  the  middlings  are  ' 
taken  off  and  the  poor  ore  passes  to  the  third  sieve.    This  poor  ore,  I 
though  often  thrown  away,  still  contains  some  mineral,  adhering  in  tbe  ' 
form  of  fine  particles  to  larger  grains  of  rock.    The  difference  in  gravity 
between  these  grains  and  those  which  are  composed  of  rock  alone  is 
very  small,  and  in  a  violent  stream  the  two  sorts  are  constantly  remixed,  ' 
so  that  separation  is  not  effected.    But  a  quieter  action  will  separate  the  , 
absolutely  worthless  from  that  which 'has  some  valne,  so  that  on  tbe  | 
third  sieve  a  product  which  may  stiU  be  worth  reworking  is  obtained,   . 
while  the  gangue  passes  off  to  the  tail-race. 
Whether  the  machine  will  be  equally  effective  in  separating  an  ore 
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containing  two  or  three  minerals  of  different  specific  gravities,  is  a 
qnestion  to  be  decided  by  trial.  Each  sieve  would  certainly  afford  one 
mineral  separated  from  the  other  two,  bat  with  the  peculiar  action  of  the 
hinged  piston  it  seems  to  be  reasonable  to  expect  that  the  pure  mineral 
of  each  sieve  would  be  mixed  with  the  lighter  particles  from  the  sieve 
above.  This,  however,  could  be  afterward  separated  by  a  repetition  of 
the  process.  This  is  one  of  the  great  advantages  of  the  continuous  jig. 
Its  work  is  so  rapid  that  a  repetition  of  the  operation,  especially  when 
performed  on  concentrated  mineral,  does  not  involve  the  labor  that  a 
single  run  through  other  machines  occasions. 

I  have  already  mentioned  a  machine  in  which  the  oscillatiohs  are  im- 
parted to  the  water  by  the  movement  of  pliable  plates  of  rubber-cloth,  or 
some  such  material,  against  which  the  water  under  the  sieve  exerts  a  pres- 
sure. A  very  good  machine  of  this  sort  has  been  constructed  by  Mr.  Mor- 
ton, of  Jersey  City,  and  I  regret  my  failure  to  obtain  drawings  of  this 
machine,  which  has  done  some  very  nice  work.  It  is  capable  of  being  ad- 
justed to  treat  ores  of  various  specific  gravities  and  sizes,  and  in  one  or 
two  cases,  where  the  results  obtained  by  this  machine  were  unfavorable,  or 
Hi  least  not  so  favorable  as  had  been  expected,  I  have  no  doubt  that 
the  failure  was  due  either  to  attempting  to  treat  too  finely  pulverized 
ores,  or  to  the  lack  of  a  proper  previous  sizing. 

Jigs  constructed  on  the  principle  of  Dr.  Stapff^s  possess  one  advan- 
tage over  those  built  according  to  any  other  plan.  .  There  is  a  positive 
upward  current  passing  through  the  sieve  which  ceases  perhaps  during 
the  downward  motion  of  the  plunger,  but  which  is  never  reversed,  as  in 
the  case  of  the  others.  In  this  way  a  more  regular  sinking  of  the  par- 
ticles thrown  up  by  the  upward  motion  of  the  current  is  accomplished. 
A  downward  movement  of  the  water  tends  to  draw  down  the  lighter 
particles  and  mix  them  with  the  heavier  rather  than  to  facilitate  their 
separation.  With  any  jig  of  good  construction  it  is  possible  to  obtain 
three  or  more  products,  according  to  the  constituents  of  the  ore.  In 
£arop6  these  machines  are  frequently  used  to  separate  galena,  blende, 
and  gangne,  and  sometimes  copper  or  iron  pyrites  is  also  separated  on 
the  same  machine.  There  is  no  other  machine  employed  for  the  dressing 
of  ores  capable  of  performing  so  many  various  separations  of  ores,  and  at 
the  same  time  of  treating  material  of  such  a  variety  of  sizes,  the  only 
necessary  condition  being  the  one  which.  I  have  already  alluded  to,  viz, 
that  the' grains  treated  at  any  one  time  must  be  of  nearly  the  same  size. 

Bittinger  gives  the  following  general  dimensions,  derived  from  prac- 
tical experience,  as  the  best  for  the  construction  of  jigs : 

Ist.  The  ox>enin^  of  the  feed  hopper  should  be  of  from  2^  to  3  inches 
area,  and  about  4  inches  above  the  sieve. 

2d.  The  length  of  the  sieve  should  be  ^t  least  24,  and  better  30  inches, 
and  its  inclination  about  a  half  an  inch  to  the  foot,  in  order  to  facilitate 
the  discharge. 

3d.  The  height  of  the  material  resting  on  the  sieve  should  not  be 
over  4  inches  at  the  lower  end. 

8ettling4ub8, — A  very  simple  machine  for  separating  the  particles  of 
crashed  ore,  according  to  the  rapidity  with  which  they  sink  in  water, 
consists  of  a  cylindrical  vessel  full  of  water,  kept  in  rotation  by  means  of 
arms  attached  to  a  vertically  revolving  shaft.  In  many  of  the  Cornish 
dressing-works  this  operation  ia  peribrmed  by  hand,  a  given  portion  of 
016  being  placed  in  a  tub,  and  the  mixture  violently  rotated  with  a  shovel. 
When  the  rotation  has  been  maintained  for  a  sufficient  length  of  time, 
which  varies  with  the  quality  and  size  of  the  material  treated,  the  ore 
is  aUowed  to  settle,  while  the  workman  jars  the  tub  by  blows  upon  its 
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side  with  an  i|ron  bar,  in  order  to  prevent  the  adhesion  of  fine  particles 
to  its  inner  surface. 

In  Germany  mechanical  means  are  employed  for  rotating  the  charge. 
The  rotation  is  not  so  rapid  as  to  prevent  the  sinking  of  the  lighte^^t 
particles,  and  is  varied  to  suit  the  ore  treated.  By  the  application, 
below  the  stirring  apparatus,  of  concentric  chambers,  narrowing  toward 
the  bottom,  and  each  terminating  in  a  discharge-pipe,  equal-falling 
grains  may  be  separated  into  classes  and  caught  in  separate  vessels. 
Thus  the  operation  of  the  machine  may  be  made  continuous,  no  stops 
being  necessary  to  remove  the  separated  material.  In  order  to  prevent 
too  great  consumption  of  water,  and  to  give  the  particles  sufficient  time 
for  the  operation  of  centrifugal  force,  the  discharge-openings  must  be 
nfade  as  small  as  possible.  The  heaviest  particles  will  of  course  be 
found  nearest  to  the  center.  If  a  good  separation  of  minerals,  according 
to  their  specific  gravity,  is  to  be  effected  on  this  machine,  a  careful  pre- 
vious sizing  is  necessary,  and  the  quality  of  the  work  done  will  depend 
to  a  great  extent  upon  the  accuracy  with  which  this  operation  is  carried 
out. 

A  regular  rotation  of  the  stirring  apparatus  is  necessary,  sinc^,  if  it 
is  run  rapidly  at  one  time  and  slowly  at  another,  it  is  evident  that  the 
separation  cannot  be  uniform.  For  this  reason  an  independent  motor, 
for  example  a  small  turbine- wheel,  may  be  advantageously,  employed  to 
drive  it.  The  size  of  the  stuff  usually  worked  on  these  machines  varies 
from  ^  to  y^  inches  in  diameter.  Finer  material  can  be  worked,  but 
not  with  equally  good  results.  Machines  are  usually  built  large  enough 
to  work  from  16  to  25  cubic  feet  of  material  per  hour.  They  are  usually 
from  2  to  2^  feet  in  diameter. 

The  following  varieties  of  settling-machines  were  described  in  the 
commissioner's  report  of  1870,  in  Professor  Blake's  treatise  on  mining 
machinery : 

Hundt's  settling-tub  is  a  continuous-working  machine,  designed  to 
separate  or  sort  the  particles  according  to  their  velocity  of  fall  throngli 
the  column  of  water.  The  particles  of  stuff  entering  this  machine  are 
subjected  to  two  motions,  the  direct  fall  due  to  gravity,  and  the  move- 
ment of  translation  due  to  the  motion  of  the  water.  It  follows  that  thej 
take  a  diagonal  course  and  reach  the  bottom  at  different  distances  from 
the  point  at  which  they  entered  the  column.    ^ 

This  apparatus  was  first  used  at  the  Landerkrone 
mines,  near  Wilnsdorf,  in  1854.  It  consists  of  a 
circular  tub,  within  which  an  open  cylinder  is  sup- 
ported and  made  to  revolve  by  a  vertical  shatt. 
This  cylinder  is  partly  closed  by  means  of  a  cone, 
so  adjusted  that  only  an  annular  opening  is  left, 
5  centimeters  wide  at  the  bottom,  and  13  centi- 
meters at  the  top.  The  outer  tub  is  1°.75  in 
diameter,  and  is  2  meters  high.  .The  inner  cyl- 
inder is  1°^.60  in  diameter.  Small'  partitions  s  s, 
between  the  cone  and  the  cylinder,  serve  to  carry 
the  water  filling  the  space  around  with  the  cone 
Handt's  settling-tab.  and  cylinder  daring  their  rotation. 
The  stuff  to  be  treated  is  introduced  in  a  continuous  stream  at  the. 
top,  and  in  falling  through  this  height  of  two  meters  of  water,  and 
being  at  the  same  time  carried  around  by  the  revolution,  is  classified 
according  to  the  rapidity  of  the  fall  of  the  particles.  It  may  be  with- 
drawn from  the  vessel  by  suitable  openiugs  around  the  bottom.  By 
careful  management  of  these  openings,  very  little  water  is  lost ;  aad 
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tbis  economy  of  water,  and  the  veiy  small  qoantity  required  for  the 
proper  working  of  the  apparatus,  renders  it  especially  worthy  of  the 
attention  of  mill-men  and  metallorgists,  in  snch  regions  in  N'ew  Mexico, 
Arizona,  Nevada,  and  Sonora,  where  water  is  scarce.  The  number  of 
revolutions  of  the  drum  should  range  between  2  and  6  per  minute,  the 
diameter  being  4  feet,  and  the  size  of  the  grain  from  ^  to  ^  of  an  inch. 
Used  with  ore-stuff,  particles  of  which  difler  in  size,  the  machine  sorts 
these  particles  according  to  their  rate  of  fall.  As  the  product  in  such  a 
case  would  consist  of  small  and  dense  particles  mingled  with  larger 
ones  of  less  specific  gravity,  the  separation  can  readily  be  effected  by 
the  simple  operation  of  sifting. 

Eittinger's  setz-rad  is  upon  the  same  principle  as  Hundt's.  It  i^  a 
self-feeding  continuous  wording-machine,  and  consists  of  a  stationary 
wooden  tab  a  a,  the  bottom  of  which  is  divided  into  eight  conical  com- 
partments connecting  with  pipes  c,  which,  after  dei^pending  for  a  short 
distance  into  the-  foundation,  turn  upward  and  outward,  and  are  curved 
at  the  end  so  as  to  deliver  the  water  from  the  tub  into  an  annular 
trough  d.  A  double  cylinder,  //,  supported  by  a  shaft,  ^,  is  made  to 
torn  in  the  tub  a.  The  stuff  to  be  separated  is  delivered  in  a  constant 
stream  through  the  hopper  and  distributor  Jc  into  the  revolving  cylinder, 
and  falling  through  the  water  in  this  space  is  sorted  and  collected  in 
the  conical  reservoirs  and  tubes  ft.  A  branch  tube,  closed  by  valves  «  «, 
permits  the  removal  of  this  concentrated  stuff  from  time  to  time.  The 
waste  stuff,  delivered  through  the  tubes  b  into  the  annular  trough  d, 
flows  into  another  trough  or  conduit  m,  whence  it  is  lifted  by  the 
wheel  11,  and  ret^imed  to  the  tub  a. 


.xyo,\N  •'>\vVSS\N\,^y;j5;,\\\v 


Settling  ftpparatns  of  Bittioger. 


Sittinger  in  his  Ayfhereitung  describes  a  machine  of  similar  construc- 
tion, in  which  the  stuff  is  not  received  into  an  annular  column  of  water, 
bat  into  an  ordinary  tub  in  which  the  water  is  made  to  revolve  by  a 
wing-wheel,  the  wings  of  which  would  correspond  in  position  to  the  sec- 
tions of  the  cylinder  //  in  the  last  figure.  The  bottom  is  divided  into 
eight  radial  compartments  ending  in  funneMike  cavities,  as  shown. 


448     MINES   AND   MINING   WEST   OF   THE   ROCKY   MOUNTAINS. 

With  grains  of  lead  ore  /^  of  an  inch  in  diameter,  91  per  cent,  of  all  the 
lead-ore  contained  in  the  stuff  will  be  delivered  into  the  second  com- 
partment at  the  bottom,  and  8  x>er  cent,  in  the  next.  Bat  with  grains 
^3  of  an  inch  in  diameter,  only  75  per  cent,  will  be  iound  in  the  second, 
and  20  per  e^nt.  in  the  third  compartment. 

Separation  without  sizing. — In  the  machines  already  described,  the 
material  to  be  worked  must  previously  be  carefully  sized;  but  when  very 
fine  stuff  is  to  be  dressed,  it  is  found  impracticable  to  size  it  accurately 
and  rapidly  upon  sieves  or  trommels ;  and  for  this  reason  an  entirelj 
different  principle  must  be  employed  for  treating  it.  It  must,  in  the 
first  place,  be  separated  into  equul-f ailing  portions,  the  grains  eomposiDg 
each  portion  being  of  such  relative  size  and  specific  gravity  that  they 
will  sink  through  a  column  of  water  of  a  ^veu  height  in  equal  times. 
Each  of  these  portions  is  then  treated  alone  upon  a  machine  capable  of 
separating  the  particles  according  to  their  specific  gravity. 

Thus  we  see  that,  according  to  circumstances,  ore  may  be  dressed  by 
a  sizing  operation,  and  a  subsequent  separation  of  the  particles  accord- 
ing to  their  specific  gravity ;  or  the  separation,  acconiing  to  specific 
gravity,  may  be  undertaken  after  a  separation  into  portions  consisting 
of  equal-falling  grains.  In  any  case  two  distinct  operations  are  neces- 
sary, and  any  method  of  dressing  ores  consisting  of  but  one  machine 
and  one  operation  cannot  possibly  give  as  good  results  as  machines 
worked  upon  long-known  and  thoroughly  tested  scientific  principles. 

When  the  stuff  to  be  worked  is  not  too  fine  to  be  separated  on  sieves 
or  trommels^  there'  can  be  no  doubt  that  the  most  economical  method  is 
to  size  it  first,  and  then  separate  it,  according  to  specific  gravity,  on  the 
machines  already  described. 

Sometimes,  however,  the  nature  of  the  ore  is  such,  (finely  impreg- 
nated tin-ore,  for  example,)  that  it  must  be  very  minutely  crushed  in 
order  to  separate  the  valuable  portion  from  the  worthless  gangae.  Or,  a 
considerable  amount  of  fine  ^^  slimes"  msiy  be  incidentally  pr<^uced.  In 
such  cases  the  second  system  of  dressing  must  be  resorted  to,  and  the 
fine  stufi«  mixed  with  sufficient  water  to  hold  the  particles  freely  in  sus- 
pension, is  worked  upon  one  of  the  three  following  principles  in  order 
to  separate  and  classify  the  equal-falling  particles : 

1st  In  a  horizontal  stream  of  water  of  decreasing  rapidity  of  current, 
and  of  sufficient  depth,  the  heavier  particles  will  first  sink  to  the  hot- 
tom,  then  lighter  particles,  and  if  the  rapidity  of  the  stream  is  properly 
regulated,  the  finest  slimes  will  settle  in  the  almost  still  water  at  the 
end  of  the  apparatus. 

2d.  A  vertically-ascending  column  of  water  of  decreasing  rapidity  of 
current  may  be  so  regulated  that  it  will  carry,  at  first,  all  but  the  heav- 
iest particles  with  it;  afterward  lighter  particles  will  come  to  rest,  and 
finally  even  the  lightest  will  be  able  to  overcome  the  action  of  the  car- 
rent,  and  by  this  m^ans  the  different  sorts  may  be  separated. 

3d.  A  comparatively  shallow,  smooth  stream  of  water  will  allow  the 
heavier  particles  to  rest  on  the  bottom  of  the  trough,  and  as  the  rapidity 
of  the  current  decreases,  the  lighter  particles  will  also  come  to  rest 

On  each  of  these  principles  various  kinds  of  apparatus  have  been  con- 
structed. The  most  economical  in  point  of  labor  is  one  constructed  oo 
the  first  mentioned,  and  called  in  Oerman  a  gpitz-hasteny  or  pointed  box. 
These  boxes  are  hopper- shaped,  built  of  wood,  and  a  number  of  them  of 
different  sizes  are  connected,  so  that  the  stuff'  which  collects  in  the  bot- 
tom of  each  box  will  consist  of  equal-falling  particles,  possessed  of  differ- 
ent properties  firom  those  in  any  other  box.  Four  boxes  usually  consti- 
tute one  apparatus.    The  water  carrying  the  ore  flows  into  and  over  the 
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irst  box,  the  particles  which  are  heavy  or  large  enough  settle  in  it,  and 
he  lighter  or  smaller  ones  flow  on  to  the  second,  in  which  the  heavier 
^articles  again  settle,  and  so  on  to  the  third  and  fourth  boxes.  The 
ate  at  wbich  the  rapidity  of  the  current  diminishes  is  regulated  mainly 
)y  the  breadth  of  the  boxes.  Experience  has  shown  that,  tor  ordinary 
imposes,  the  relative  breadth  of  the  boxes  should  be  in  geometrical 
►regression : 

1,  2,  4,  8. 

The  first  box,  in  which  the  heaviest  and  largest  particles,  about  0.04 
Dch  in  diameter,  are  to  sink,  must  have  one-tenth  of  a  foot  breadth  for 
ach  cubic  foot  of  the  watery  mixture  to  be  dressed  \>er  minute.  Hence 
rhen  it  is  desired  to  dress  20  cubic  feet  x>er  minute,  the  first  box  must 
»e  2  feet  wide.    The  relative  widths  of  the  boxes  will  then  be — 

2,  4,  8, 16  feet 

The  length  of  the  boxes  varies  usually  in  an  arithmetical  progression, 
'o  correspond  with  the  above  given  widths  the  following  lengths  have 
^n  found  by  !^ttinger  to  be  most  suitable : 

6,  0, 12, 15  feet. 

The  sides  of  the  boxes  should  have  an  inclination  of  at  least  50^  to 
he  horizon.  As  the  length  of  the  boxes  is  usually  greater  than  their 
ridth,  care  must  be  taken  to  have  the  least  inclined  side  no  nearer  hori- 
ontal  than  the  angle  given,  otherwise  the  fine  stuff  will  sometimes  col- 
ect  in  the  corners,  instead  of  sinking  to  the  bottom,  and  cause  irregn- 
Eirity  in  the  discharge.  On  the  other  hand,  it  is  unnecessary  to  make 
he  sides  steeper  than  50^. 

The  size  of  the  discharge  opening  must  be  regulated  according  to  the 
leight  of  the  column  of  water  in  the  box,  so  that  only  enough  water 
mses  to  hold  the  solid  particles  in  suspension.  In  case  too  much  water 
i^capes,  a  valve  may  be  inserted  in  the  discharge,  and  only  opened  at 
Dtervals. 

The  troughs  to  convey  the  water  and  dre  to  the  apparatus  should  have 
» square  inches  sectional  area  for  each  cubic  foot  to  be  worked  per  minute, 
ind  they  should  be  inclined  from  ^  to  ^^  of  an  inch  per  foot  in  length. 
'  Considerable  skill  is  necessary  on  the  part  of  the  builder  of  such  an 
apparatus.    The  first  box  being  the  smallest  is  the  easiest  to  construct. 

The  apparatus  requires  but  little  attention  after  it  is  once  in  success- 
M  oi)eration,  the  only  things  to  be  observed  being  the  feed  and  dis- 
charge. The  size  of  the  material  which  can  be  advantageously  worked 
in  this  way  varies  from  0.04  inch  to  the  finest  slimes. 

The  second  principle,  involving  the' employment  of  an  ascending 
current,  has  led  to  various  modifications  of  the  spitzkasten.  The  most 
complete  (but  the  most  complicated)  is  perhaps  the spitzlutten  apparat 
l^is  1  shall  not  discuss.  The  two  following  machines,  described  by 
Professor  Blake  in  the  report  already  referred  to,  may  be  classed  under 
this  head. 

An  apparatus  of  conical  form  is  shown  here  on  a  scale  of  ^,  the  up- 
V^r  cone  in  section.  A  complete  series  is  usually  composed  of  five  or 
^ii,  arranged  in  succession,  one  below  another,  as  shown.  The  con- 
struction is  very  simple ;  and  they  can  be  made  of  cast  iron,  so  as  to  be 
^^ry  durable,  and  at  the  same  time  exact  in  form.  Each  part  consists 
of  two  cones,  one  inserted  in  the  other,  so  as  to  leave  an  annular  space 
in  which  water  flows  upward  from  a  reservoir  or  chamber  at  the  lower 
or  pointed  end.  The  stuff  to  be  concentrated  is  conveyed  by  a  launder 
into  the  upper  cone,  and,  passing  through  holes,  encounters  the  upward 
current.  The  largest  of  the  stuff  so  fed  should  not  exceed  tnree-quar- 
ters  ot  a  millimeter  in  diameter.  The  lighter  portions  are  at  once  car- 
29  M 
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ried  npf^ard  and  over  the  upper  edge  of  the  iuner  cone,  and  fall  with 
the  escHpe-water  into  an  auoular  trougli,  by  whicb  they  nre  condiit-t«l 
away  to  the  next  lower  coce,  while  the  partielea  of  sufficient  weigbt  lo 


Conical  sepaiaton. 

resist  the  current  fall  through  it,  and  accumnlate  in  a  small  inTertcd 
vone,  in  the  chamber  below,  Crom  which  they  are  allowed  to  drup  bv 
the  small  aperture  at  the  apex  in  the  direction  indicated  by  the  anof- 
This  orifice  is  controlled  by  tk  valve,  and  can  be  regulated  at  «ill, 
according  to  the  rapidity  of  the  accumnlatiou.  So,  also,  by  means  of  a 
screw  above  the  upper  cone,  the  distance  between  the  cones  can  berej.'- 
ulated  according  to  the  necessities  of  each  case.  The  apparatus  n-qiiiiw 
considerable  water,  and  the  overflow  from  one  cone  is  carried  to  ilie 
next,  and  so  on  in  succession. 

Separating  tubs  with  ascending  currents  (5pt(z(/eWnMc)  combine  tbe 
principle  of  the  flowing  with  that  of  the  ascending  currents.  Tb« 
machine  here  illustrated  seems  to  be  the  apparatus  of  Rittiuger,  as  im- 
pi-oved  by  M,  Bilharz,  director.at  Allenberg,  near  Aix. 

This  form  consists  of  a  succession  of  deep  trough-like  depre^oos 
placed  edge  to  edge,  aud  gradually  increasing  in  size  and  deptti.  Bui 
as  the  ends  aud  sides  are  the  highest,  the  series  forms,  in  reality.  L>u[ 
one  vessel,  the  water  covering  all  of  the  intermediate  edges,  aud  tliK* 
permitting  a  continuous  flow  from  one  end  to  the  other.  This  will  t« 
seen  from  the  inspection  of  the  figure.  Seven  compartments,  B  B,  att 
shown,  and  the  direction  of  the  flow  from  C  to  W  is  indicated.  The 
whole  series  is  supported  upon  a  frame  at  such  a  height  that  the  alteul- 
ant  can  pass  under  it,  and  reach  the  openings  at  the  apex  of  the  pjia- 
midul  tubs,  at  A  A,  where  the  concentrated  stuff  flows  out.  A  supi'l.'^ 
pipe,  P  P,  delivers  clear  water  into  each  compartment  through  a  brani'b 
pipe  reai-hing  nearly  to  the  bottom.  ,  The  stuff  entering  at  C  deposit' 
the  heaviest  particles,  and,  aided  by  the  ascending  flow  of  water 
from  the  pipe,  the  lighter  portions  pass  over  iuto  the  next  tub,  and  so 
on.  The  flow  of  wafer  into  each  compartment  must  bo  carefully  rega- 
lated.    As  the  size  of  the  compartments  increases,  the  ascending  cturcut 
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3a8  less  and  less  force,  and  finally  only  the  very  lightest  and  poorest 
)ortions  are  carried  away. 
The  arrangement  gives  very  satisfactory  resnlts.    It  requires  from  120 

to  150  quarts  of  water  a  minute,  and  will 
separate  about  a  ton  of  battery-pulp  in  each 
hour.  It  may  be  constructed  either  of 
wood  or  of  iron.  The  apparatus  shown  in 
the  figure  is  made  of  iron. 

On  the  third  general  principle  above 
enumerated  equal-falling  particles  may  be 
separated  in  inclined  troughs  or  sluices, 
through  which  the  watery  slimes  are  al- 
lowed to  flow.    The  discharge  of  concen- 
trated materials  from  such  apparatns  is 
not  automatic,  as  American  miners  well 
know,  being  obliged  to  cleau  their  sluices 
by  hand.    Launders  with  riffles,  blankets, 
&c.,  and  ordinary  tail-sluices,  come  under 
this   head.      When  practicable  I  would 
45  always   prefer  to  use  the  pointed-boxes 
g  just  described.    When  troughs  or  sluices 
g  are  employed,  however,  the  inclination  of 
^  the  trough,  and  the  quantity  of  water  flow- 
.S  ing  on  it,  should  be  so  regulated  that  as 
a  much  of  the  worthless  portion  of  the  ore 
I  as  possible  will  flow  over  the  end  without 
carrying  with  it  any  of  the  valuable  por- 
tion which  remains  in  the  trough,  and  may 
afterwaitl  be  removed  and  treated  by  itself. 
By  widening  the  trough  from  the  upper 
toward  the  lower  end,  the  velocity  of  the 
current  may  be  diminished  so  that  a  more 
perfect  separation  will  take  place.    Care 
§,  must,  however,  be  taken  that  the  stream 

5  flowing  through  the  trough  is  not  too 
{  shallow,  for  in  that  case  the  effect  of  the 

6  current  would  be  to  classify  the  grains 
■s  according  to  specific  gravity,  instead  of 
g  separating  them  into  portions  consisting 

of  equal-falling  grains. 

The  riffle,  which  is  so  frequently  used 
in  all  gold-diggings,  is  constructed  on 
this  principle :  The  gold  and  ccmrse  gravel 
collect  in  the  riffle,  and  these  are  easily 
•  separated  by  washing  in  a  pan  after  pick- 
ing out  the  large  pebbles  by  hand.  Small 
cross-ribs  are  frequently  nailed  in  the  bot- 
tom of  the  riffle-box,  partly  to  break  up 
the  even  surface  of  the. water,  upon  which 
finer  gold  may  be  floated  off,  and  partly 
to  serve  as  receptacles  for  the  gold  which 
has  already  sunk  tx)  the  bottom,  and  pre- 
vent its  being  carried  off  in  case  the 
current  becomes  more  rapid  than  it 
was  when  the  particles  were  deposited, 
^e  small  pieces  of  gold,  owing  to  their  gDBat  specific  gravity,  soon 
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work  their  way  through  the  coarser  pieces  of  rock  or  gravel,  which 
are  deposited  along  with  them,  and  are  found  usually  on  the  very  bot- 
tom. 

A  sluice  is  essentially  the  same  as  the  German  troughs  tsed  for  ore- 
dressing.  In  gold-diggings  the  sluices  are  sometimes  made  hundreds, 
and  even  thousands,  of  feet  long,  and  gold  is  frequently  found  deposited 
at  the  tail  of  the  longest  of  them.  Gases  have  been  known  of  excellent 
profits  being  made  by  reworking  the  tailings  from  very  long  slaice$, 
which  would  go  to  prove  how  imperfect  these  contrivances  are,  eren  Id 
gold-washing.  When  they  are  used  for  ore-dressing  the  loss  mast  ht 
much  greater,  since  gold  is  so  much  heavier  than  the  heaviest  ore.* 

The  foregoing  are  the  principal  machines  used  for  the  separation  of 
grains  of  different  sizes  and  densities  into  portions,  the  grains  of  eact 
of  which  are  equal- falling.  The  subsequent  treatment,  in  order  to  sepa- 
rate these  different  portions  according  to  specific  gravity,  will  now  bt 
considered. 

The  sizing  of  equal-falling  |>ar<icle«.— The  separation  of  equal-falling 
grains  according  to  specific  gravity  is,  of  course,  a  simple  sizing,  and 
can  be  effected  by  the  use  of  sieves,  when  the  grains  are  of  sufficient 
size  to  permit  treatment.  In  the  practical  dressing  of  ores,  however, 
only  those  portions  of  the  ore  which  are  too  fine  to  be  sifted  to  advaor- 
age  are  first  separated  into  equal-falling  grains,  and  subsequently  ac- 
cording to  specific  gravity.  Previous  sizing  has  been  found  more  eco- 
nomical, because  the  sieve  is  the  most  simple  and  rapid  contrivance  to 
effect  tlie  result,  and  because  sized  ore  can  be  separated  according  to 
specific  gravity  more  easily,  economically,  and  rapidly,  than  equal-fall- 
ing grains.  If  sizing  by  mean»  of  sieves  can  be  effected  after  the  sep- 
aration according  to  the  falling  power  of  the  grains,  it  could  have  been 
effected  to  better  advantage  beforehand.  Of  equal-falling  grains  tLe 
smallest  are  of  course  the  densest,  and  the  largest  the  least  dense.  The 
smaller  grains  will  be  mainly  ore,  the  larger  mainly  gangue. 

A  very  thin,  smooth  stream  of  water,  passing  slowly  over  a  plane 
surface,  exerts  different  forces  upon  large  and  small  grains  lying  in  the 
current.  The  highest  points  of  the  small  ones  lie  very  close  to  tbe 
plane  surface.  The  friction  on  the  layer  of  watisr  next  to  tbe  surface 
over  which  it  runs  is  much  greater  than  on  the  layer  above,  so  that  very 
small  grains  which  lie  wholly  in  the  lowest'  layer  will  be  much  le&s 
acted  on  by  the  force  of  the  current  than  larger  grains,  the  tops  oi 
which  protrude  into  the  layer  above.  In  accordance  with  this  principle 
numerous  machines  have  been  constructed  for  separating  equal-falling 
grains  according  to  size,  and  hence  according  to  their  specific  gravities. 
The  thinness  of  the  stream  is  a  necessary  condition  for  the  snccessliol 
operation  of  any  of  these  machines  for  tbe  purpose  for  which  they  are 
intended.  A  thick  or  deep  stream  acts  upon  all  points  very  nearly 
equally,  so  that  the  small  particles  are  propelled  forward  with  nearly  tbe 
same  velocity  as  larger  ones.  In  such  a  stream  a  sizing  of  grains  would 
be  impossible. 

Another  requisite  condition  for  the  success  of  this  metbod  of  sizing  j 
is  that  the  stream  shall  have  the  right  velocity,  which  dei>ends  upon  tbe  | 
inclination  of  the  plane  over  which  it  flows.  If  the  plane  is  too  neark  i 
horizontal  the  force  of  the  current  will  not  be  sufBcient  to  carry  off  even  j 
the  coarser  particles,  and  if  it  is  too  steeply  inclined  the  force  will  Ih!  ; 
sufficient  to  sweep  away  fine  and  coarse  particles  alike.  The  prot)er  in*  i 
clination  of  the  plane  is,  however,  not  difficult  to  disc^over  in  practice,  | 
and  when  the  angle  can  be  altered  by  means  of  a  screw  or  lever,  tbe 
proper  adjustment  is  easily  made. 
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The  Damber  of  grains  held  iu  saspension  in  a  given  quantity  of  the 
rater  allowed  to  run  on  the  plane,  or,  in  other  words,  the  mnddiness  of 
he  stream,  jpnst  also  be  regulated.  If  the  water  is  too  muddy  it  will 
lot  be  free  A  act  on  the  separate  grains  in  the  manner  described  above, 
.'he  grains  will  act  on  each  other,  and  the  resultant  force  acting  on  a 
[iven  grain  will  be  composed  of  the  force  of  the  water-current  acting 
•D  the  grain,  and  the  force  imparted  by  the  grains  lying  around  it.  It 
Day  seem  a  good  rule  to  follow,  in  working  with  such  machines,  to  have 
be  water  as  clear  as  possible,  since  the  sizing  of  the  grains  would  then 
^e  most  nearly  complete ;  but  on  the  other  hand  less  work  would  be 
lone  by  the  machine  than  if  the  water  were  muddier.  The  economical 
nedium  will  be  found  by  practical  experiments ;  it  is  in  fact  impossible 
0  lay  down  any  universal  rule  on  the  subject.  The  proportion  of  saud 
0  water  may  easily  be  determined  by  catching  a  bucketful  of  the  mix- 
are  as  it  runs  on  the  table,  weighing  it,  allowing  it  to  settle,  pouring  off 
be  clear  water  on  top,  drying  the  residue,  weighing  the  same,  and  sub- 
racting  the  weight  from  that  of  the  original  mixture.  This  will  give  the 
veight  of  the  water,  the  amount  of  which  it  is  frequently  desirable  to 
xi>res8  in  cubic  feet,  which  ft  easily  done  by  dividing  the  weight  in 
)0und8  by  62.6,  the  weight  of  one  cubic  foot  of  water  in  pounds. 

Care  must  be  taken  that  the  fine  ore  is  already  wet  when  it  is  mixed 
rith  the  water  which  is  to  effect  the  sizing  on  the  table.  If  it  is  dry, 
be  grains  will  be  enveloped  with  an  adhering  coating  of  air,  which  will 
lecrease  their  specific  gravity  when  they  come  to  be  mixed  with  the 
vater,  and  thus  the  sizing  process  will  bo  seriously  interfered  with. 

The  plane-table,'*—'  In  Germany,  according  to  Eittinger,  such  tables 
ire  usually  made  about  12  feet  long,  inclosed  by  sides  from  12  to  15 
Dcbes  highy  and  for  convenience  in  working,  not  more  than  about  5  feet 
u  width. 

Tbe  inclination  of  these  tables  varies,  according  to  the  size  of  the 
^tufl'to  be  dressed  upon  them,  from  24  degrees,  for  fine  slimes,  to  8  de- 
grees for  the  coarsest  stuff  worked  upon  them.  For  dressing  ores  con- 
tainnig  galena,  a  trifle  more  inclination  may  be  given. 

These  tables  are  usually  worked  as  follows :  The  water,  carrying  in 
s^uspensiou  the  ore  to  be  dressed,  is  brought,  by  means  of  a  pipe  or 
trough,  to  within  4  or  5  feet  of  the  head  of  the  table,  where  it  flows  upon 
a  board  steeply  inclined  towards  the  table,  but  horizontal  in  the  direc- 
tion at  right  angles  with  the  long  axis  of  the  table.  By  means  of  pegs 
fetened  into  the  upper  part  of  this  board,  or  by  some  other  convenient 
contrivance,  the  water  is  distributed  uniformly  over  the  board,  and 
flows  in  a  thin  horizontal  stream  upon  the  table  below.  Soon  a  layer  of 
ore  will  be  deposited  near  the  head  of  the  table,  and  it  no  further  care 
were  taken,  the  water  would  iu  a  short  time  cut  furrows  or  channels  in 
this  ore-bedy  and  flow  in  a  thick  stream  over  the  end  of  the  table,  car- 
rying with  it  nearly  or  quite  all  of  the  solid  matter  held  in  suspension. 
In  order  to  prevent  this,  a  workman  standing  by  the  side,  or  on  a  board 
placed  across  the  table  and  raised  a  few  inches  above  it,  smooths  and 
consolidates  the  layer  formed,  by  the  use  of  a  wire  bnish  or  piece  of 
smooth  plank,  from  12  to  18  inches  long,  and  about  3  inches  broad,  pro- 
vided with  a  long  handle.  In  this  way  he  works  over  the  whole  table, 
always  keeping  a  smooth,  compact  surface  to  the  ore-bed,  and  taking 
cfire  not  to  move  the  particles  of  ore  up  or  down,  but  only  to  work  with 
m  brush  or  board  straight  across  the  table. 

When  the  table  is  full,  that  is,  when  a  layer  of  ore  from  12  to  16  inches 
aeep  has  been  deposited  over  its  surface,  the  water  is  shut  ofl",  and 
by  means  of  a  shovel  the  layer  is  divided  into  four  parts,  by  lines  cross- 
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iug  the  table  parallel  with  the  head.  The  first  line  is  drawn  at  a  polDt 
from  the  head  of  the  table  where  the  ore  in  the  layer  is  decidedly  richer 
than  that  originally  fed  upon  the  table ;  the  second  divisio^  is  of  about 
the  same  richness  as  the  original  material ;  the  third  is  poorer,  bat  ^itill 
rich  enough  to  pay  for  reworking;  and  the  fourth  is  too  poor  to  bear  iliis 
expense,  and  is  consequently  rejected  as  worthless.  Minor  subdivisions 
may  sometimes  be  made  to  advantage,  but  this  will  depend  npon  tbt 
Hchness  of  the  ore,  cost  of  the  process  of  working,  &c. 

The  apparatus  employed  in  this  process  is  neither  complicated  nor  ei 
pensive,  yet  considerable  manual  labor  is  required  to  maintain  the  evfn 
surface  of  the  layer,  and  to  shovel  out  the  different  portions  of  ore  frm 
the  bed.  For  this  reason  other  machines  have  been  employed  to  accoin^ 
plish  the  same  result.  The  most  common  of  these  are  the  buddle,  calleo 
in  German ''  Rundheerd^  and  the  percussion-table,  ^^  SUmheerdJ*  In  edch 
of  these  the  tedious  operation  of  maintaining  by  hand  an  even  snrfacf 
to  the  ore-layer  is  supplanted  by  mechanical  contrivances. 

The  huddle. — This  may  be  regarded  as  consisting  of  a  large  number 
of  plane-tables,  placed  radially  around  a  central  point.  They  may  be 
arranged  with  their  heads  together,  the  Teed  being  in  the  center,  aod 
the  discharge  on  the  circumference,  in  which  case  the  surface  of  tbe 
buddle  will  form  the  frustrum  of  a  cone,  or  they  may  be  grouped  vitb 
tails  toward  the  center,  the  feed  being  on  the  circumference,  and  tbe 
discharge  in  the  center,  in  which  case  the  surface  of  the  buddle  will 
form  an  inverted  frustrum  of  a  cone. 

A  buddle  of  the  first  kind  is  shown  in  the  accompanying  figure.  Tbei 
watery  slime  coming  through  the  trough  r,  enters  the  fnnnel-sbai>ed  ^^ 
ceptacle  e,  and  through  suitable  openings  passes  over  the  conical  sor 
face  hj  and  thence  up  on  the  bed  of  the  buddle  a  a.  The  vertical  cen- 
tral shaft  8  receives,  by  means  of  bevel-gear  t,  a  rotary  motion  from  tliel 
shaft  9. 

The  arms  d  and  the  receptacle  c  are  in  connection  with  the  revolv- 
ing shaft  8,  In  the  arms  (24ire  attached  the  rollers  n  n  and  n'  n',  whicbj 
are  provided  with  cranks  and  catches. 

To  these  are  attached  the  brushes  ffauAff^  which  serve  to  smootb 
and  consolidate  the  ore  on  the  buddle. 

The  circumference  of  the  buddle  is  inclosed  by  the  wooden  partitioo 
a',  12  inches  high,  which  is  provided  with  round  holes  at  difiierent 
heights.  Thes^e  holes  are  successively  closed  with  wooden  stoppers  as 
the  layer  of  ore  rises  on  the  surface  of  the  buddle. 

Instead  of  brushes  attached  to  the  pieces// and /'y,  canvas  cloths 
are  frequently  used  with  good  effect  for  the  same  purpose. 

The  diameter  of  the  outer  circle  of  the  buddle  represented  is  20  feet 
and  that  of  the  conical  table  in  the  center  6  feet,  so  that  the  len^h  of 
the  conical  surface  over  which  flows  the  material  to  be  dressed  is  7  feet 

The  central  shaft  should  make  from  ten  to  twelve  revolutions  per 
minute.  It  requires  but  very  little  power  to  drive  it.  Bittinger  esti- 
mates  the  force  required  at  a  twentieth  of  one  horse-power. 

Tbe  rollers  n  n  and  n'  n'  serve  to  regulate  the  position  of  the  woodes 
bars  // and//  which  carry  the  brushes  or  cloths. 

The  water  flowing  on  the  buddle  should  carry  from  40  to  60  pounds  of 
fine  ore  to  the  cubic  foot,  and  from  2  to  3  cubic  feet  of  it  should  be  al 
lowed  to  flow  on  the  buddle  per  minute. 

The  inclination  of  the  surface  of  the  buddle  should  be  such  that  tbe 
outer  edge  is  from  4  to  8  inches  lower  than  the  inner  circle,  where  it  is 
fed.  The  inclination  varies  with  the  fineness  of  the  ore.  treated,  it  beiDg, 
of  course,  greater  for  coarse  stuff'  than  tor  fine.  r 


■ 


1. 


H 
3: 
W 

O 

o 
< 

X 

td 
C 
d 

d 

r 
M 


METALLURGICAL   PROCESSES.  455 

The  time  necessary  for  filling  a  buddle  of  the  given  dimensions  varies 
rom  two  to  three  hours,  according  to  the  fineness  of  the  stoff. 

The  construction  of  buddies  of  the  second  class,  in  which  the  dis- 
iharge  is  in  the  center,  is  shown  in  the  figure  opposite  page  334.  The 
eceptacle  on  the  center  shaft,  instead  of  being  open  at  the  bottom, 
IS  in  the  former  case,  is  connected  with  tubes  in  the  revolving  arms, 
rhich  distribute  the  watery  mixture  on  the  circumference  of  the  buddle. 
rhe  angle  of  inclination  is  the  same  in  center-discharge  buddies  as  in 
he  other,  but,  of  course,  in  the  opposite  direction.  The  feed,  proportion 
)f  ore  to  water,  method  of  preserving  a  smooth,  hard  suriface,  &c.,  are  the 
iame  in  buddies  of  this  class  as  in  those  the' discharge  of  which  is  on 
iie  circumference. 

Buddies  are  well  calculated  for  washing  equal-falling  grains,  except 
ffhen  they  consist  of  very  fine  or  light  slimes.  These  remain  too  loosely 
)n  the  surface,  in  which  the  water  soon  forms  furrows  or  channels. 
There  is,  of  course,  no  separation  accomplished  by  huddling  when  the 
water  flows  in  thick  streams.  Slimes  of  this  consistency  cah  be  better 
treated  on  plane-tables. 

Concerning  the  relative  merits  of  the  convex  and  concave  forms,  the 
[bllowing  criticism  (following  substantially  the  opinion  of  GsBtzschmann) 
IsoflFered: 

The  convex  buddle  has  several  disadvantages,  chief  among  which  is 
the  retardation  of  the  flow  of  the  slimes,  as  they  spread  out  in  passing 
from  center  to  circumference,  by  which  the  current  gradually  loses  the 
power  of  carrying  away  the  worthless  portions  of  suspended  material. 
The  device  of  feeding  farther  from  the  center  only  gives  a  narrower 
ring,  and  hence  a  shorter  distance  for  the  flow.  Moreover,  the  inclina- 
tion cannot  be  changed  to  suit  the  nature  of  the  material,  yet  is  apt  to 
change  itself  unsuitably,  becoming  steeper  by  the  accumulation  of  head- 
inp^s  around  the  center.  Finally,  a  very  serious  drawback  is  the  absence 
of  any  means  for  recovering,  during  the  same  operation,  any  valuable 
portions  which  have  been  once  carried  too  far  down  by  the  stream. 
For  a  complete  ultimate  or  repeated  separation  the  ordinary  convex 
baddle  is  therefore  unsuited.  Its  best  function  is  the  preparation  of 
material  for  the  percussion- table,  &c. 

The  conpave  buddle  was  devised  to  obviate  the  evils  above  referred 
to,  connected  with  the  outward  flow.  In  this  apparatus,  it  will  be  seen, 
the  working-surface  becomes 'smaller  as  the  quantity  of  suspended  ma- 
terial decreases  in  the  water,  and  at  the  same  time  the  force  of  the  cur- 
rent increases.  Theoretically,  it  is  therefore  the  better  machine  than 
the  convex  buddle ;  and  this  mbch  is  generally  confirmed  in  practice, 
though  the  superiority  claimed  for  it  over  the  percussion-table  and 
some  other  machines  is  disputed.  It  is  not  likely  to  be  suitable  for 
complete  separation. 

^he percuman-table, — Another  plan  for  smoothing  and  consolidating 
tbe  8arface  of  ore  deposited  on  a  plane  surface  has  been  employed  in 
the  machine  commonly  known  as  the  x>ercus8ion- table,  (German,  Stow- 
^^d,)  The  accompanying  drawing  of  a  percussion-table  of  the  most 
approved  construction  shows  the  form  and  the  mode  of  feeding  and 
imparting  motion  to  these  machines. 

The  hardening  and  evening  of  the  ore-bed  is  accomplished  in  a  per- 
eussion-table  entirely  by  mechanical  means,  no  manual  labor  being 
paired  to  work  it,  except  for  dividing  the  charge  into  sections  at 
fight  angles  to  the  longitudinal  axis  of  the  table,  removing  the  old  and 
preparing  the  table  for  a  new  charge. 

In  discussing  the  baddle,  I  have  already  alluded  to  the  difficulty  of 
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coDsolidating  tbo  layer  of  ore,  especially  when  the  particles  composing 
it  are  very  small.  In  the  percussion-table  the  shock  given  to  the  table 
is  imparted  to  the  particles,  so  that  even  the  liner  particles  which  remain 
loose  on  the  huddle,  and  which  have  to  be  stamped  or  pressed  down  by 
hand  on  the  plane  table,  are  thoroaghly  shaken  together  and  consoli- 
dated by  mechanical  means  on  the  percussion-table. 

The  blow  imparted  to  the  percussion  table  could  be  caused  by  striking 
the  movable  table  with  a  moving  weight,  but  it  is  ordinarily  given  by 
suspending  the  table,  swinging  it  from  its  position  of  equilibrium  ao  I 
allowing  its  backward  swing  to  be  stopped  by  striking  against  a  sta- 
tionary object.  The  blow  may  be  imparted  to  the  end  or  to  the  side  <>f 
the  table.  In  the  present  connection  I  shall  only  consider  machines  oi' 
the  first  class.  Machines  employing  the  side-blow  will  be  mentioned 
under  the  head  of  continuous  percussion  tables.  The  heaping  up  of  tbe 
ore  on  the  side  renders  them  unsuitable  for  use  as  intermittently  work 
ing  machines. 

By  reference  to  the  drawing,  the  operation  of  sizing  equal-fallinj: 
grains  on  a  percussion  table  will  be  easily  understood.  The  ore  is  feiL 
in  the  first  place,  into  the  box  k,  at  the  head  of  the  table,  and  thoroughly 
mixed  with  >vater,  which  flows  upon  it  through  the  stop-cocks  ^hovn 
immediately  above  it.  The  water  carrying  the  ore  flows  over  the  boar^l 
«,  and  is  evenly  distribated  in  a  thin  stream  over  its  surface  by  means 
of  a  row  of  stout  wooden  pegs.  In  this  condition  the  water  flows 
upon  the  board  h  attached  to  the  head  of  the  percussion  table,  and  from 
which  it  flows  upon  the  table  itself,  which  is  usually  made  12  feet  long 
and  5  feet  broad.  Three  longitudinal  and  three  cross  pieces  enter  inU) 
the  construction  of  the  frame  for  the  table.  The  boards  composing  the 
floor  are  not  tongued  and  grooved^  but  simply  driven  up  close  with  a 
hammer  and  nailed  fast,  after  a  strip  of  lamp-wick  has  been  laid  between 
them.  The  lumber  need  not  be  more  than  about  half  seasoned,  as 
shrinkage  is  not  to  be  feared  when  the  table  is  wet,  and  the  expansion 
of  perfectly  dry  wood  might  be  sufficient  to  twist  and  "buckle  up"^  the 
floor. 

Motion  is  imparted  to  the  table  from  the  cam-shaft  m,  by  means  of  the 
rod  y.  The  table  being  hung  by  the  rods  n  n,  is  swung  out  at  each  rev- 
olution of  the  shaft,  and  on  returning  the  head  e  strikes  against  the 
bumper  o,  thereby  giving  a  sudden  jar  to  the  table  and  its  contents. 

The  swinging  of  the  table,  both  out  and  back,  must  be  slow  enough  to 
allow  the  stream  passing  over  it  to  take  part  in  the  motion,  and  flow  on 
over  the  surface  of  the  table  without  being  materially  retarded  by  the 
outward,  or  accelerated  by  the  backward  swing.  The  momentary  stop 
page  of  so  shallow  a  stream  would  permit  the  lighter  particles  to  dei)osit 
themselves  in  the  ore- layer  atone  time,  and  the  accelerated  current  woold 
carry  heavy  particles  along  with  it  at  another  time. 

By  means  of  a  long  lever  and  the  roller  2,  the  lower  end  of  the  table 
can  be  raised  or  lowered,  so  as  to  give  it  the  proper  inclination,  and  the 
current  proper  velocity,  which  must  be  determined  practicall3*  according 
to  the  kind  and  size  of  the  ore  being  dressed.  It  varies  from  4  to  6 
inches  for  slimes,  and  from  10  to  16  for  coarse  stuff,  in  a  table  12  feet 
long. 

In  dressing  coarse  stuff  from  0.5  to  0.7  cubic  foot  of  the  watery  mix- 
ture of  ore  is  fed  on  the  table  per  minute ;  and  of  slimes  not  more  than 
from  0.1  to  0.14  cubic  foot.  In  the  former  case  the  water  should  contain 
from  20  to  dO  pounds  of  ore  per  cubic  foot,  and  in  the  latter,  not  more 
than  from  5  to  10  pounds.  A  comparatively  large  number  of  small  par- 
ticles is  required  to  make  up  the  weight  of  one  large  particle.    If  the 
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smaller  ones  are  balf  the  diameter  of  the  larger  ones,  it  takes  four  small 
ones  to  make  one  big  one,  and  as  the  particles  must  be  free  to  move  in 
the  current,  it  is  evident  that  much  more  water  is  required  for  a  given 
weight  of  fine  ore  than  for  the  same  weight  of  coarse  ore. 

When  there  is  a  fall  of  12  inches  in  the  length  of  the  table,  the 
velocity  of  the  water  current  will  be  about  a  foot  per  second.  The 
velocity  of  the  motion  of  the  table  in  a  horizontal  direction  should  be 
somewhat  less  than  that  of  the  water. 

It  is  evident  from  the  drawing  that  the  rods  by  which  the  table  is 
bung  vary  considerably  from  the  perpendicular.  The  cord  of  the  arc 
through  which  the  table  moves  is  therefore  inclined  also,  and  the  table 
partakes  somewhat  of  a  vertically  oscillating  motion.  When  the  length 
of  the  rods  by  which  the  table  is  suspended  is  4  feet,  the  distance  of  the 
lower  end  from  the  perpendicular  through  the  upper  end  should  be  6 
inches  for  dressing  coarse  stuff  and  10  inches  for  slimes.  The  horizontal 
movement  of  the  table  varies  from  5  to  0.5  inches  according  to  the 
coarseness  of  the  material ;  and  the  vertical  distance  through  which  the 
table  falls  varies  from  0.90  to  0.11  inch.  In  each  case  the  larger  num- 
ber is  for  coarser  stuff. 

The  action  of  the  table  depends  somewhat  on  the  elasticity  of  the 
bumper  against  which  it  strikes.  If  a  block  of  rubber  is  placed  on  the 
face  of  the  bumper,  the  table  will  strike  several  blows  for  each  time  that 
it  is  pushed  out  by  the  cam.  Bittinger  considers  it  preferable  to  have  an 
inelastic  bumper  and  to  suspend  the  table  so  that  it  will  fall  away  from 
the  bumper  by  its  own  weight. 

With  elastic  bumpers  the  number  of  strokes  per  minute  should  be 
from  12  to  16,  and  with  inelastic  bumpers  from  40  to  50  for  coarser  stuff. 
For  slimes,  with  inelastic  bumpers,  from  60  to  80  strokes  per  minute  are 
required. 

The  rotating  tahle.-^This  machine,  which  is  admirably  adapted  for  the 
treatment  of  fine  slimes,  is  in  some  respects  analogous  to  the  huddle  in 
its  operation  and  construction.  The  main  differences  are  that  the  table 
rotates  slowly  under  the  feeding  spouts,  and  the  dressed  ore,  instead 
of  being  allowed  to  lie  on  the  table,  is  washed  off  by  a  current  of  clean 
water  as  soon  as  the  separation  of  the  grains  is  effected. 

The  table  consists,  essentially,  of  an  upright  wooden  or  hollow  iron 
shaft,  to  which  a  number  of  wooden  arms,  sloping  either  to  or  from  the 
center,  are  radially  attached  supporting  the  floor.  The  ore  is  ted  upon 
the  table,  by  means  of  a  current  of  water  holding  the  particles  in  sus- 
pension, either  onHhe  circumference  or  in  the  center,  according  to  the 
slope  of  the  table. 

A  full  description  of  this  apparatus,  in  a  considerably  complicated 
form,  is  given  in  Gaetzschmann's  Auf bereitungjYol.  II,  page  522,  and 
Atlas,  plate  LIX. 

The  attachment  of  the  arms  to  the  upright  shaft  is  accomplished  by 
means  of  a  casting,  provided  with  openings  into  which  the  arms  are  in- 
serted, and  held  in  position  by  means  of  screws. 

The  inclination  of  this  table  is  toward  the  center,  and  this  arrange- 
ment is  generally  preferred,  because  the  feeding  apparatus  is  more  easily 
reached  when  it  is  on  the  circumference,  and  because  a  larger  surface  is 
presented  to  the  heavier  particles  of  ore,  each  of  which  may  deposit 
itself  without  interfering  with  other  particles. 

To  the  radial  arms  short  bits  of  plank  are  fastened  by  means  of. 
wooden  pegs,  which  are  employed  in  order  that  the  surface  of  the  table 
may  afterward  be  planed.    The  edges  of  these  planks  are  smooth,  and 
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the  joiuts  are  made  tight  by  laying  a  piece  of  string  or  lampwick  be- 
tween them,  and  driving  them  up  tight  together  befoi-e  securing  them 
by  the  pegs.  The  exterior  diameter  of  the  table  is  16  feet,  and  in  the 
center  a  circular  space,  5  feet  in  diameter,  is  left  open.  Around  the  cir- 
cumference of  this  circle  is  the  discharge. 

For  treating  fine  slimes  the  inclination  of  the  table  should  be  6  inches 
in  5^  feet,  or  an  angle  of  5^  lO'  with  the  horizontal  plane,  ^ftier  a 
smooth  surface  has  been  obtained  for  the  table,  a  number  of  small  strips 
of  wood  (from  32  to  64)  are  nailed  radially  upon  it,  so  as  to  divide  the 
table  into  sections. 

The  watery  mixture  of  ore  is  fed  upon  the  table  by  means  of  feeding- 
boards,  which  are  so  constructed  as  to  cause  the  mixture  to  flow  in  a  thin 
even  stream.  These  boards  are  inclined  at  an  angle  of  20^  and  their 
lower  end  is  as  broad  as  two  of  the  sections  on  the  table. 

The  table  is  revolved  very  slowly,  making  only  about  six  revolutions 
per  hour,  or  one  revolution  in  ten  minutes. 

There  are  four  feeding-boards,  which  are  of  course  stationary,  and 
from  each  of  which  flows  a  continuous  stream.  The  motion  of  the  table 
is  so  slow  that  by  the  time  the  sections  which  were  fed  from  the  first 
feeding-board  comer  under  the  second,  the  larger  and  lighter  particles 
have  been  washed  over  the  table,  and  into  the  circular  trough  r,  situated 
beneath  it,  whence  they  are  conveyed  by  suitable  conduits.  The  same 
operation  is  repeated  at  each  of  the  other  feeding-boards,  and  the  bearr 
particles  wh;ch  were  deposited  upon  the  table  from  the  first  feeding- 
board,  together  with  similar  particles  from  the  other  boards  remain 
upon  it  till  it  is  revolved  past  the  last  board. 

Clear  water  is  added  in  a  stream  sufficiently  strong  to  wash  the  table 
clear  of  everything  except  the  heaviest  particles,  which  are  finalk 
washed  oif  from  each  section  when  it  reaches  a  certain  point  by  means 
of  a  small  flat  stream  of  water  under  considerable  pressure.  Eittinger 
claimed  in  1867  the  following  advantages  for  this  machine,  as  compared 
with  the  percussion-table : 

1.  The  rotary -table  furnishes  at  once  a  clean  product. 

2.  The  concentration  of  a  given  quantity  of  watery  mixture  of  ore  is 
more  rapidly  effected. 

3.  The  yield  is  5  to  6  per  cent,  greater. 

4.  The  costs  of  tending  and  driving  the  rotating-table  are  less  than 
for  a  percussion-table.  The  power  required  to  drive  a  rotating-table  is 
very  small,  not  over  ^  of  a  horse-power.  When  the  table  is  once  in 
good  operation^  but  very  little  attention  is  required  to  keepitintbat 
condition.  Eittinger  says  that  one  boy  can  be  placed  in  chai^  of 
several  such  tables. 

It  should  be  added  that  Eittinger  is  rather  enthusiastic  upon  the  snb- 
ject  of  this  apparatus,  and  that  later  practice  has  not  altogether  con- 
firmed the  opinion  above  quoted,  expressed  by  him  in  1867.  At  Clauathal 
Freiberg,  and  even  at  Przibram,  the  results  of  experiment  with  it  have 
not  been  entirely  satisfactory.  The  principal  trouble  appears  to  have 
been  a  choking  of  the  compartments  at  their  lower  and  narrow  ends.  An 
extra  circular  trough,  delivering  water  at  these  points,  was  found  oeces 
sary  but  not  altogether  effective ;  and  other  remedies  complicated  tbe 
machine.  Moreover,  .the  consumption  of  water  is  said  to  have  been  id 
evitably  very  great.  Gaetzschmann  praises  the .  principle,  but  thinks 
further  improvements  in  form  necessary. 

The  continuous  percussion  table, — ^The  working  of  the  ordinary  pensa^- 
sion  table  is  necessarily  intermitted,  in  order  to  remove  from  the  table 
the  ore  which  has  accumulated  upou  it.    Such  tables  had  been  used  for 
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many  years  before  a  continooas  table  was  constmcted,  which  presents 
the  advantages^f  doing  more  work  in  a  given  time,  furnishing  a  cleaner 
product,  and  requiring  less  attention  and  less  manoal  labor  than  the 
old-fashioned  machine. 

The  construction  and  manner  of  oi)eration  of  the  continuous  t^ible 
will  be  apparent  by  reference  to  the  accompanying  illustration. 

It  consists  of  a*  wooden  table  or  -glaXfotpar,  about  8  feet  long  and 
4  wide,  suspended  at  the  four  comers,  and  inclined  forward  so  that 
water  and  fine  stuff  poured  upon  the  upper  part  will  flow  evenly  down 
to  the  front  edge.  A  lateral  throw  and  percussion  is  given  to  the  whole 
table  by  means  of  cams,  c,  upon  a  shtfft  at  the  side,  and  the  reacting 
wooden  spring  S  upon  the  opposite  side  of  the  table.  Two  tables  are 
usually  combined  in  one,  and  they  are  separated  by  a  narrow  strip  of 
wood  extending  the  whole  length ;  similar  strips  are  placed  oil  each  side 
of  the  table,  and  serve  to  keep  the  water  and  stuff  from  flowing  off. 
The  stuff  to  be  washed  is  delivered  upon  the  tables  at  the  upper  lefb- 
hand  comer,  at  A.  The  three  distributors  P  P  P  furnish  clear  water, 
to  prevent  the  heavier  particles  from  settling  on  the  table.  While  the 
table  is  at  rest,  the  tendency  of  the  stuff  is  to  flow  down  the  slope  in  a 
direct  line  from  A  to  A^  By  means  of  the  lateral  percussion,  however, 
the  path  of  the  heavier  particles  is  changed,  and  they  are  gradually 
thrown  from  left  to  right,  along  the  surface  of  the  table,  at  right  angles 
to  the  direction  of  the  current  of  clear  water.  This  current  tends  at 
the  same  time  to  sweep  the  particles  downward,  and  it  acts  upon  the 
light  sterile  matters.more  rapidly  than  upon  the  heavy  ore.  The  result 
is  that  the  heavier  and  richer  particles  are  gradually  separated  from 
the  poor  stuff  and  describe  the  path  upon  the  table  indicated  by  the 
dotted  lines.    By  the  time  the  particles  have  reached  the  foot  of  the 
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table,  the  richest  portions  have  been  transferred  to  the  corner  of  the  table 
diagonally  opposite  to  that  upon  which  the  stuff  entered,  and  they  flow  o^ 
into  the  compartment  E.  The  '^middlings"  are  dropped  into  the  next 
compartment  D,  and  the  poor  falls  into  C. 


i      .Lilii^'l 


Bittinger's  Cootinuously- working  Stossbeerd — view  from  above. 

In  order  that  good  results  may  be  obtained  with  this  apparatas,  the 
surface  of  the  table  must  be  very  smooth.  Its  length  should  be  aboat 
8  feet,  and  the  width  from  4  to  4^  feet.  The  width  of  the  feed  should 
be  from  8  to  12  inches. 

The  surface  of  the  table  must  be  made  and  kept  as  smooth  as  possi- 
ble. It  must  be  washed  off  every  day,  or  oftener  if  necessary,  with  a 
strong  current  of  water,  in  order  to  remove  the  smallest  and  heaviest 
particles  which  may  remain  stationary  upon  it. 

This  table  is  suitable  for  dressing  stuff  that  will  pass  through  a  sieve 
the  meshes  of  which  are  a  millimeter  (.04  inch)  in  diatneter,  the  ineli- 
nation  of  the  table  and  amount  of  feed  varying  with  the  size  ol  the 
particles.  The  angle  of  inclination  is  less  for  slimes  than  for  coarser 
stuff.  It  varies  from  3  to  6  degrees.  The  amount  of  the  feed  and  the 
proportion  of  ore  to  water  vary  also  with  the  size  of  the  stuff.  Thns, 
of  particles  about  a  millimeter  in  diameter  the  water  should  contain 
about  15  pounds  per  cubic  foot,  and  0.2  cubic  foot  should  be  fed  upon 
the  table  per  minute.  Of  slimes  there  should  be  about  6  pounds  per 
cubic  foot,  and  only  0.1  cubic  foot  should  be  fed  per  minute.  The 
amount  of  clear  water  fed  varies  from  0.60  to  0.36  cubic  foot  per  minnte, 
one-third  of  that  quantity  being  fed  from  each  of  the  three  feeding- 
boards  intended  for  the  purpose. 

The  length  of  the  stroke  of  the  table  varies  from  2^  inches  for  coarse 
stuff,  to  ^  or  f  of  an  inch  for  slimes ;  and  the  number  of  strokes  per  min- 
ute from  70  to  80  for  coarse  stuff,  to  90  or  100,  even  up  to  140,  for  fine 
slimes. 

The  capacity  of  these  double  tables  can  easily  be  reckoned  from  the 
above  data.  It  varies  from  10  tons  to  1  ton  in  twenty-four  hours,  tvc- 
cording  to  the  size  of  the  stuff  treated. 
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Abont  a  quarter  af  a  horse-power  is  required  to  drive  one  of  these 
tables. 

When  four  tables,  or  a  pair  of  double  tables,  are  worked  at  the  same 
time,  the  watery  mixture  of  ore  from  the  pointed  boxes  should  be  fed  on 
three  of  the  tables,  while  upon  the  fourth  the  product  of  the  other  tables 
too  rich  to  throw  away,  and  too  poor  to  be  sent  to  the  smelting  works,  is 
reworked. 

The  ore  produced  by  these  tables  is  remarkably  free  from  gangue. 
That  which  reaches  the  foot  of  the  table  at  the  extreme  right  hand  is 
almost  perfectly  clean.  Going  to  the  left  the  proportion  of  gangue 
increases  very  rapidly,  so  that  it  is  not  at  all  difficult  to  adjust  the  strip 
at  the  bottom  of  the  table  in  such  a  way  that  the  ore  from  the  right- 
hand  division  will  be  free  from  gangue;  that  from  the  left  free  from  ore, 
and  the  middle  division  onlv  furnish  a  product  requiring  to  be  re- 
worked. Eittinger  says  that  in  Germany  the,  cost  of  dressing  ore  on 
the  continuous  table  is  only  about  half  that  of  the  same  work  on  the  or- 
dinary percussion  table.  In  this  country  the  difference  would  be  st^ll 
greater^  on  account  of  the  higher  price  of  labor. 
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CHAPTER   XIX. 

MI  NINGMACH  INERT. 

The  anbject  of  tbe  mechtiuical  appUaDces  of  miDiDg,  ao  ably  discaased 
jy  Professor  Blake  m  a  former  report,  iiaunot  be  further  treated  in 
letail  within  tbe  compass  of  tlie  present  -volume.  I  have  tbongbt  it 
Ml,  however,  to  insert  iu  this  chapter  a  series  of  engraviugs,  illustra- 
lug  tbe  present  approved  patternu,  in  several  important  departments 
)f  mining  and  metallargj-,  as  develoiwd  in  tlie  practice  of  the  Paciflo 
lutes  aud  Territories.  TLe  ilUislmtious  are  taken  from  the  very  hand- 
lome  pictorial  catalogue  of  H.  J.  Bootb  &  (Jo.,  of  San  Francisco,  who 
lave  courteonsiy  placed  the  electrotypes  at  my  disposal. 

THE  WHEELER  PAN, 

This  pan  is  one  of  tbe  oldest  in  use,  having  been  first  introduced  in 
86_,  The  cut  shows  an  improved  form.  It  is  made  with  a  flat  bottom 
to  which  the  dies  are 
secured  by  dove-tailed 
tongues  and  Bockete. 
The  shoes  are  attached 
to  the  mailer-plate  in  a 
similar  way.  The  mul- 
ler  is  carried  by  a  ver- 
tical abaft,  passhig  up 
through  the  cone  in 
the  middle  of  the  pan, 
and  is  raised  up  for  the 
purpose  of  cleaning  the 
IKin  by  a  screw  cut  on 
the  shaft.  In  working 
the  shaft  is  i)revented 
by  a  key  from  tuming 
in  the  nut  of  the  mai- 
ler. The  regulation  of 
the  distance  of  the  shoe 
and  die  from  one 
another,  in  working,  is 
accomplished  byaband 
wheel  at  the  side  of  tbe 
pan,  vhicb,  'through  a 
lever,  raises  or  lowers 
tbe  steel  block,  into 
,  ,.    ,  „  „      ,  whichthetoeofthenp- 

ipt  shaft  steps.  Bevelgeanng  trsasmits  the  motion  to  the  vertical 
nalt,  from  the  horizontal  shaft,  which  has  a  pulley  on  its  onter  end. 
I  steam-bottom  is  fastened  to  tbe  bottom  of  the  pan,  so  that  the  con- 
eni8  of  the  pan  may  be  heated.  The  sides  may  be  either  of  wood  cast- 
fon,  or  sheet-iron.  * 
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THE  HOBH  PAN. 

TUia  pAu,  like  the  Wheeler,  described  above,  has  a  flat  bottom.  The 
tendency  of  the  westero  practice  is  to  adopt  the  flat  bottom,  in  piefer- 

ence  to  the  eom- 
cal  or  concsn 
forms.  The  "tiw- 
tory  coaoidal* 
form  of  the  WhM- 
ler  and  BuiM 
pans  is  nsed  br 
many  operaton 
where  grinding  u 
well  as  amalga- 
mating is  desired ; 
bat  its  alleged  ad- 
Tantages  are  pnr- 
ohased  at  the  cost 
of  some  dtav- 
backs,  among 
which  may  be 
named  the  smaller 
capacity  foragir- 
en  diameter. 

In  the  HoFD 
pan,  a  flat  plate 
serves  the  dooble 
purpose  of  afona- 
dation  and  > 
steam-bottom. 
The  body  of  the 
pan  is  set  directlj 

apon  tbit),  and  the  joint  is  made  with  cement.  Tbe  shoes  and  dies  an 
secured  by  dovetailed  tongues  and  sockets.  A  groove  mns  around  tbe 
pan,  outside  tbe  circnmferenceof  the  muller,  wliit^h  istraversed  by  ascrsp- 
er,  fastened  to  the  muUer.  Tbe  gutter  around  tlie  coue  is  also  scraped 
in  the  same  way.  The  muller  is  Lung  loose  upon  the  driver,  which  i) 
carried  by  tbe  vertical  shaft,  and  is  regulated  as  to  height  by  the  sere' 
at  tbe  top,  tbe  point  of  which  rests  ujwu  the  top  of  tbe  shall.  A  ;ote 
is  fastened  to  the  bottom  of  the  pan.'wbich  sexves  for  a  footatep,  and 
also  carries  tbe  bearing  for  tbe  horizontal-motion  shaft. 

THE  PATTON  PAN. 

This  Is  fn  some  re8i>ects  a  compound  of  the  Wheeler  and  the  Bon, 
resembling  rather  the  second  than  the  first  Tbe  steam-bottom  Is  &K- 
ened  beneath,  as  in  tbe  Wheeler  pan,  and  the  yoke,  which  in  theB^D 

San  serves  for  a  footstep  and  also  carries  the  bearing  for  the  faoritootii 
riving-sbaft,  is  here  dispensed  with,  the  footstep  and  shaft-bearing) 
being  set  upon  tbe  wooden  framing  of  the  mill  which  carries  the  pant- 
The  manner  of  hanging  the  muller  loose  upon  the  driver,  which  is  car- 
ried by  a  vertical  shaft  and  regulated  in  height  by  a  screw  at  tbe  top. 
is  the  same  as  in  the  Horn  pan ;  and  the  attachment  of  tbe  dies  to  ttw 
bottom,  and  of  the  shoes  to  the  muller,  by  means  of  dovetailed  tonga'* 
and  sockets,  is  tbe  same  as  in  both  the  Wheeler  and  tba  Horn  pau; 
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bat  in  thePattoH  paa  the  sides,  b»  may  be  seen  from  the  illustration,  are 
made  of  wood.    It  will  be  noticed  that  in  all  these  pans,  as  manafbo- 


tared  by  the  Uoion  Iron-Worbs  of  San  Francisco,  there  are  cnrred 
flanges  extending  inward  from  the  npper  part  of  the  side.  Tlie  fnnn  of 
these,  as  shown  in  the  drawings,  is  slightly  different  in  tbe  two  latter 
pans  from  what  it  is  in  tbe  former.  They  are  intended  to  effect  a  dr- 
cnlation  of  tbe  palp,  and  it  is  claimed  that  the  warped  sorfaoe  adopted 
in  Uie  pan  herewith  illastrated,  does  this  most  satisEbctorily. 

TEE  COKBDIATIOll  PAN. 

lliis  is  the  Wbeeler  pap  with  tbe  Patton  footstep,  the  only  thinff  of 
its  own  being  a  cast-iron  ring  set  in  the  pan  to  protect  tbe  wooden  sloM. 
This  ring  can  be  replaced  when  worn.  This  machine  is  one  of  Um 
latest  and  most  approved  forms.  It  is  noteworthy  that  the  steady 
teadeatey  of  practice  has  beeo  to  discard  tbe  ingenious  and  oompBiMted 
coQtiivaocee,  and  to  adopt  simple,  large,  and  mecbaoleally  stule  eon- 
Btruction.  Cooceming  tbe  combiDation  pan,  see  some  nmMtka  Ib  m 
previoos  ch^ter,  on  fierada,  onder  tbe  head  of  linooln  Coont^. 
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THS   8ETTLEB.  I 

The  work  of  the  settler,  iu  the  system  of  amalgnmation,  is  to  ^P^'^ 
the  minute  particles  of  mercury  and  amalgam  Irom  the  pulp  thtoup 
which  they  are  distributed.  It  resembles  a  pan  iu  some  respects,  beiog 
made  up  of  a  circular  box,  iu  which  revolves  a  central  axis  carryiBI 
arms,  aud  to  these  arms  are  hzed  shoes.  These  iron  shoes,  hove^' 
do  not  come  iu  contact  with  the  bottom  of  the  settler,  as  no  gHadtuE 
action  is  desired.  They  are  faced  with  wooden  rubbers,  which  if^ 
the  heavier  parts  of  the  pulp  thoroughly  stirred  np,  while  the  re**''" 
lug  arms  perform  a  similar  service  for  the  lighter  portions  flottmf 
above.  The  pulp  is  thinned  by  a  stream  of  water  during  the  operation, 
for  which  reason  the  settler  has  a  larger  capacity  than  the  pan.  It  js 
formed  of  a  conoidal  iron  casting,  in  tbe  hollow  axis  of  which  'W*' 
the  apright  to  which  the  revolving  arms  are  fastened.  The  sidea  ^u>' 
settler  are  of  wood,  but  sometimes  sheet-iron  is  used  instead.  Boi^ 
stopped  by  pings  are  pierced  in  tbe  sides  at  different  levels,  tiaoz^ 
wbidi  the  thinned  ptjp  can  be  gradually  drawn  off,  On  one  sde  ^ 
bolted  an  Iron  qniolcsilver  bowl,  commnnicating  with  a  radial  f>-^ 
east  in  the  iron  bottom.    The  rotary  part  of  the  apparatus  eovasa  oi 
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the  central  sbaft  before  meDtioned,  which  carriee  on  it«  lower  end  a 
beveled  oog-wheel,  aud  at  its  npper  eud  an  arrangement  for  a^ji^tiilg 
the  height  of  the  wood  rubbers  so  as  to  lower  them  as  they  gradaally 
wear  away.  This  arrangement,  which  is  a  duplicate  of  the  devices  for 
a  similar  pnrpose  in  the  pans  heretofore  illastrated,  consists  in  a  deep 
collar  embracing,  the  vertical  part  of  the  conoidal  iron  bottom  of  the 
settler,  and  hang  npon  the  shaft  by  a  screw  furnished  with  a  hand- 
wheel.  The  rerolving  arms  are  carried  out  from  this  collar.  All  these 
details  are  plainly  shown  in  the  accompanying  cut. 


TRE  AGITATOR. 

The  battery-slimes,  after  being  amalgamntefl  in  the  pan  aud  tlie  amal- 
gam collected  in  the  settler,  are  run  U)  a  third  receptaicle  resembling  the 
put  aud  settler,  but  of  larger  dimensions  «n<l  with  tlifterfnt  working 
apparatus.  Some  kinds  of  amalgam,  xueh  as  tliOHe  containing  copper 
or  antimony,  are  friable,  and  on  account  of  their  tliif  ness  cannot  be  re- 
eovered  from  the  pulp  while  it  is  tlitck.  It  is  therefore  run  into  a  cir- 
uUar  lank  or  tub  In  which  wooden  stirrers  revolve,  a  copious  stream  of 
water  running  constantly  in  at  the  top.  Here  the  pulp  is  thoronghly 
iMateu  up  and  thiuned,  and  while  the  lighter  puitx  tiow  ott'  with  the 
corrent,  the  amalgam  and  floured  mercury  fall  to  the  bottom  and  col- 
lect there.  Tbis  amalgam  is  always  both  poorer  and  less  pure  than  that 
from  the  settler. 

The  illustration  shows  one  of  H.  J.  Booth  &  Com[>auy*it  agitators.  It 
ia  farmed  of  a  round  tub,  the  bottom  aud  sides  of  which  are  made  of 
vood.  In  the  center  a  hollow  casC-iron  coue  is  bolted,  through  which 
nses  the  shaft,  driven  by  a  cog-wheel  below.    A  cast  iron  cap  or  carrier 
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rests  on  the  top  of  the  abaft,  and  from  this  pn^eot  inm  ansa,  in  n 
are  faatened  the  wood  stirrers,  hangiog  vertically  and  rea«i^  j 
nearly  to  the  twttom  of  the  tab.  -'■'■ 


ABHAKGEMENT  OF  A  SILTEB  MILL. 

The  illDstration  shows  the  arrangemeat  of  a  silver  mill  foi 
lag,  provided  with  a  Stetefeldt  furnace  for  chloridizing  ths.^ 
redaction  of  the  ore  to  the  proper  size  begias  in  nearly  all  cafla 
Biake  crusher.     From  that  it  passes  to  the  stamping  door,  inJL 
a  self-feeder,  which  snpplies  it  to  tlie  stamps.     When  the  ores 
a  drying  floor  is  placed  between  the  rock-breaker  and  the  i 
This  floor  is  made  of  cast-iron  plates  3  by  3^  feet  square  and  i_ 
two  contiguous  sides.    The  plates  overlap,  and  rest  un  walls  I 
double  flue  under  them.    Heat  is  supplied  by  what  would  Mtbu 
the  waste  gas  from  thechloridizint^fnrnace.     The  dried  ore  Ikril 
to  the  stamps  or  to  the  self-feeder.    From  the  stamps  the  poi 
ia  conveyed  by  a  traveler  to  a  bucket-lift  which  raises  it  to  a  p 
on  the  top  of  the  furnace.     In  the  latter  it  immediately  rea..^ 
heat,  the  extreme  fineness  of  the  particles  making  the  prooeMi^ 
ing  almost  au  instantaneous  one.    It  falls  through  ao  atBO||rf 
hot  chlorine  gas  and  by  the  time  it  has  reached  the  sole  of  di^, 
85  to  96  per  cent,  of  the  silver  has  been  thoroughly  chloridizedt^  i— 

From  the  furnace  the  palp  is  drawn  ou  the  cooling  floor,  fronl 
it  goes  to  the  pans,  the  principal  styles  of  which  we  have  hI  _ 
described.  From  the  pans  to  the  settlers  and  thence  to  the  acftalan, 
the  pulp  passes  until  it  has  uot  only  been  thoroughly  treated  bat  haa 
deposited  the  last  obtainable  portions  of  mercury.  Its  last  work  is  to 
ooUect  in  the  settling  vats  outside  the  mill,  from  which  it  is  taken  aod 
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Stored  up  in  the  hope  that  improved  processes  will  one  day  make  it» 
remaining  wealth  available. 

When  no  chloridizing  furnace  is  employed^  the  pulp  is  sosietiflMS 
received  from  the  stamps  in  cars  and  taken  direct  to  the  pans.  Other 
details  are  often  altered  to  suit  the  circumRtances  of  particatar  qma 

One  of  the  main  points  in  these  mills  is  the  disposition  of  the  bettmg. 
It  has  received  the  closest  attention  of  mill-builders,  who  hiive  brottght 
the  system  to  a  wonderini  state  of  efficiency, 

ABBANOEMBNT  OF  A  GOLD-MUX. 

The  engraving  shows  the  ore  from  the  mine  thrown  down  before  the 
Blake  rook«breaker.  From  this  machine  the  broken  ore  paases  down  n 
incline  to  the  self-feeder,  and  thence  to  the  stamps.  Anudgaaiatton 
often  takes  place,  in  the  first  instance,  within  the  battery-box«  Conaid* 
erable  gold  is  also  gathered  from  the  bottom  of  the  box,  not  having  beeo 
ponnd^  fine  enough  to  pass  through  the  screens.  In  front  of  thelatttf 
is  an  apron  of  amalgamated  plates,  which  is  the  second  trap  set  to  catch 
the  metal.  Beyond  the  apron  come  the  blanket-tables,  where  the  palp 
undergoes  mechanical  separation,  the  resulting  two  qualities  reemving 
different  treatment. 

The  sands  which  pass  the  blankets,  and  are  thereforeof  second  quality, 
are  passed  through  the  first  concentrators,  then  through  the  seoond  coo- 
centrators,  and  finally  into  the  tail  sluices  outside  the  baildiog«  The 
sand  which  remains  on  the  blankets  is  washed  into  tanks,  thea  passed 
through  Atwood  vats  and  over  copper  riffles,  after  which  it  goes  throogh 
.the  second  concentrators  and  tail-sluices,  like  the  second  quality. 

Other  arrangements  are  followed,  but  they  all  obey  one  rale—to  ob- 
tain as  thorough  a  separation  of  the  gold  as  is  possible  by  repeated  re- 
working of  the  sand.  In  the  figure,  the  long  blanket-table  is  seea 
reaching  from  the  battery  to  the  first  concentrator.  Below  the  latt^  are 
a  Wheeler  amalgamatingpan  and  a  settler,  the  latter  being  a  step  inte^ 
posed  before  the  tailing-sluices.  On  the  concentrators,  pyrites,  or,  as  it 
is  generally  called  in  the  West,  "  sulphnrets,"  is  obtained  more  or  less 
pure.  It  is  usually  roasted  in  reverberatory  furnaces  and  treated  bj 
chlorination,  but  when  the  amount  will  not  pay  for  this  treatment  the 
concentrated  mineral  is  sometimes  run  through  a  good  grinding-pan  with 
mercury. 

STANFORD'S  SELF-FBEDEB. 

Were  the  importance  of  automatic  battery  feeders  confined  to  the 
saving- of  labor,  they  would  probably  find  no  very  extensive  use,  for  al* 
though  the  business  of  milling  is  one  that  requires  the  closest  8<atitiDy 
and  economy,  the  one  workman  employed  in  each  working  shift  for  the 
feeding  of  fifteen  or  twenty  stamps  is  not  an  item  of  expense  sofflciently 
heavy  to  warrant  in  all  cases  the  introduction  of  the  large  and  some* 
what  cumbersome  apparatus  necessary  when  the  machine  is  to  do  its 
own  feeding.  But  it  is  claimed  that  these  automatic  arrangemeifts 
work  with  a  regularity,  a  precision,  and  an  attention  to  duty  which  are 
matched  only  by  the  most  faithful  laborers. 
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Mr.  O.  P.  Stanford  has  devised  a  feeder,  wbich  is  now  manafkctnred 
^7  tlie  UnloD  Iron  Worka  of  San  Francisco.  The  removal  of  ore  from 
under  tlie  stamps  by  powdering  and  wasbing  throagh  tbe  screen,  lets  a 
liappet,  B,  on  the  stem,  A,  down  on  a  lever,  0.  Tbe  motion  is  conimaQi- 
:aied  to  the  feeding  soreeo  and  a  small  quaotit;  of  ore  is  thrown  into 
the  battery,  the  action  continuing  until  the  ore  on  tbe  die  has  accnmn- 
lated  to  Bach  a  height  that  tbe  tappet  no  longer  falls  far  enough  to 
toach  the  lever.  This  tappet  is  usually  placed  on  only  one  stamp  in  a 
tottery — generally  the  middle  one.  The  tappet  being  adjustable,  al- 
lows the  rapid  alteration  of  tbe  quantity  of  ore  thrown  down  by  the 
feeder  in  a  given  time. 

Tbe  UlostTation  shows  the  application  of  this  feeder  to  a  battery  for 
uherore,  cmshiDg  dry.  The  powdered  ore  passing  through  the  screens 
&Db  into  Bide  boxes,  in  which  works  a  worm,  or  some  similar  device 
which  coaveys  it  to  the  proi>er  receptacle. 

HOBTAJtS. 

One  of  the  most  distinctive  features'  of  American  stamp-mills,  and 
also  one  of  the  most  creditable  improvements  which  have  grown  oat  of 
tbe  application  of  American  inventive  genius  to  tbe  macbineiy  for  treat- 
ing 9IM,  is  tbe  mortaror  stamp-bos  used  in  California  mills.  Its  par- 
timlar  advantages  are  darability  and  completmesa,  by  which  I  mean 
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not  only  that  it  fulfills  all  the  fanctions  desirable  in  a  battery-box,  but 
>Uo  that  all  parts  which  are  not  necessarily  movable  are  combined  in 
<^  casting,  and  the  box  is  therefore  ready  for  rapid  setting  ap.  Of 
the  mortars  for  dry-crushing  there  are  two  sorts,  one  solid  and  one  seo- 
tional,  the  latter  being  made  in  parts  for  convenience  of  transportation 
ever  monntain-roads.  Both  of  these  are  herewith  illustrated.  In  the 
Qty  mortar  tbe  die  is  set  high,  the  screens  are  steeply  inclined,  and 
^len  Is  a  double  discharge.    The  peculiar  requiremeota  of  American 
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silver-miUing  make  this  dry  mortar  qnite  diSetCDt  fo>m  thnt  in  ordiniij 
ase  in  Europe  for  dry-craBhing.  Tlins  the  discbnr^  is  at  the  Bide  in- 
stead of  in  the  bottom,  as  in  those  mortara  which  are  used  for  rety 
coarse  crushing,  a  difference  which  is  necessitated  by  the  extreme  fine- 
nesa  demanded  in  milling  silver-ores.  The  mortar  has  a  width  of  bot- 
tom of  abont  11  inches,  suitable  for  a  die  of  eight  inches,  and  an  oatside 
length  of  £12  inches.  Its  material  is  cast-iron.  The  sectioDal  mortar 
has  a  cast-iron  bed,  made  in  sections,  and  fitted  with  a  wrooght-iron 
top.  These  sections  are  held  together  endwise  by  strong  bolts,  aoA 
Bidewiae  by  a  long  bar  fitted  into  a  groove  planed  in  the  bottom  and 
riveted  to  the  sections.  When  set  up  it  makes  a  perfectly  firm  idot- 
tar.  Somewhat  diffi;rent  is  the  form  adopted  in  mortars  for  stamping 
gold  and  silver  ores  wet.  In  gold-milling  tiie  interior  of  Che  mortar 
forms  the  most  effective  amalgamating  surface,  and  the  statop-box  is 
therefore  arranged  in  such  away  that  it  can  be  lined  with  copper  plftle& 
A  seat  is  lormed  on  the  inside  of  the  die-step,  at  the  foot  of  the  screeiu, 
the  pnriK>se  of  which  is  to  nfford  means  for  placing  a  copper  plate  at 
the  point  Where  iiiore  gold  settles  than  in  any  other  giveu  spot  in  the 
entire  system  of  battery  and  amalgamating  plates.    This  small  plate 
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takes  np  tbe  gold  while  it  is  still  coarse,  and  places  it  beyond  the  poa- 
Bibility  of  loss  by  further  powdering.  A  convenient  arrangement  fortlie 
ready  placing  of  these  interior  copper  plates  is  an  essential  require- 
ment of  moriars  for  gold-mills,  for  this  is  one  of  tbe  most  freqaent^ 
recurring  tasks  connected  with  tbe  treatment  of  aoriferons  ores.  It  is 
also  a  task  that  necessitates  the  stopping  of  the  stamps  and  the  loss  of 
a  certain  amount  of  time. 

The  mortar  for  silverores  is  narrower  than  the  above,  and  alao  bss 
a  deeper  die-seat.  As  its  use  is  confined  to  reducing  the  size  of  the  ore 
and  no  other  work  goes  on  within  it,  the  arrangements  for  Uie  uiserti(»i 
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of  amalgamating  snrfaces  are  omitted.  Here  the  maia  rcqniremeat  is 
tbe  speedy  discbarge  of  the  slime  after  it  has  been  formed.  The  screens 
are  therefore  set  near  tbe  line  of  tlie  stamps.  All  these  mortars  have 
a  charging  slit,  one  side  of  whicli  is  carved  at  the  top,  or  narrowed  by 
some  similar  device,  in  order  to  restrict  the  size  of  the  ore  charged, 
while  the  expansion  of  the  oiiening  below  the  top  gives  a  ready  fall  to 
any  ore  that  passes  tbe  moutb. 

oHLOBmA.Tma  works. 

Gblorinatioi],  tboagh  saiteil  to  every  kind  of  gold  ore,  is  mainly  cod- 
fined  ia  the  West  to  the  "snlphnrets"  which  are  obtained  iu  treating 
tbe  ordinary  gold-ore.  This  ore  contains  a  variable  amount  of  iron 
pyrites,  the  average  be- 
ing, perhaps,  2  or  3  per 
-cent.  These  snlpbarets 
are  in  small  works 
merely  passed  through 
a  pan  and  subjected  to 
long  grinding,  wben  a 
considerable  proportion 
of  the  gsAd  present  will 
ba  taken  np  by  the  mer- 
«ary.  When,  however, 
tbe  richness  of  tbe  con- 
centrated pyrites,  or  the 
maguitdde  of  the  works 
will  warrant  the  ez- 
l>en8e,  ^lorination  is 
reeorteA  to,  and  very  ez- 
cellaDkAxam  pies  of  these 
work*  are  to  be  seen  at 
GraH  Valley,  Oalifor- 
nia. 

Tbe  ptoeess  of  chlori- 
nation  has  been  de- 
scrUwd  in  former  re- 
p<»tB,  and  in  a  precetl- 
ingf  chapter  of  the  pre- 
sent report.  So  much 
ooly  Hill  be  here  re- 
pmbfA  as  may  serve  to  fir.  i. 

«zjpwbl  the  accompanying  illnstrations. 

TbA  process  in  general  consists  in  passing  dry  chlorine  throngh  finely- 
pffwdered  ore,  which,  however,  mnst  be  free  fh>m  salphnr,  since  this 
sabstance  would  cause  a  precipitation  of  tbe  gold.  The  production  of 
soluble  perchloride  of  iron  miist  ntso  be  avoided,  for  the  reason  that  this 
precipitates  gold  from  its  solution.  Tbe, theory  of  the  process  is  the 
formation  of  a  solable  salt  of  gold^the  chloride— which  is  then  removed 
by  liziviation,  and  the  gold  ia  obtained  by  adding  a  precipitating  agent 
to  the  Itqnor.  If  any  precipitation  takes  place  within  the  dissolving 
cask,  it  is  evident  that  so  much  of  the  gold  will  be  lost.  The  precipi- 
tating agents  most  to  be  avoided  are  salphnr,  antimony, arsenic,  andiron, 
tlioogh  the  peroxide  of  this  metal  is  not  iojorions.  Tbe  first  step  is, 
therefore,  complete  roasting.  This  is  done  in  reverberatory  furnaces. 
Brackoer's  cylinders,  or  Stetefeldt  famaces,  might,  perhaps,  accomplish 
it,  bat  have  not  so  far  as  I  know,  been  so  employed.  The  powdered 
and  roasted  ore  IS  placed  in  the  leaching  vats,Fig.  1.    These  are  merely 


478     MINES  AND   MINING  WEST   OF  THE  ROCKY  MOUKTADJS. 

woodeD  tubs  Bwcng  on  gadgeous,  and  witb  a  filter  on  the  bottmn,  vaSt 
of  pieces  of  quartz  laid  under  a  perforated  eartheDWare  cover.   ~ 
vat8  are  closed  air-tight  by  mbber  joints  ander  the  covers. 
covers  connect  tbe  vats  together,  so  that  the  gas  which  is  li_  __ 
the  bottom  i>as6es  throagh  the  whole  row  of  vats.    The  oi«j 
dampened,  but  must  not  be  wet. 


Fig.  a 

Fig.  2  shows  the  gas-generator.    It  consists  merely  of  all 

ooDtainiDg  an  agitator  of  bard  wood,  and  closed  by  a  cover  ^ 
water-joiut.  The  whole  rests  on  a  sand-bath.  Between  I" 
and  the  leaching  vats  is  placed  a  wash-bowl,  where  any  I 
acid  in  the  gas  is  removed.  When  the  operation  is  ended,! 
chloride  of  gold  is  extracted  by  warm  water,  and  tbe  spent  o 
bito  dump-cars.  The  solution  is  run  to  precipitating  tabf 
gold  is  thrown  down  by  solution  of  sulphate  of  iron,  oxalic  fi 

Witb  proper  care  tbe  process  is  a  very  perfect  one,  yieldingSl 
of  the  gold,  which  is  very  fine.    It  ought  not  to  coat  in  V~ 
cording  to  Messrs.  Booth  &  Co.,  of  San  Francisco,  more  t7 

In  Fig.  3  is  shown  an  arrangement  of  cblorination  works  d 
Messrs.  Biotte  &  Luckbanlt,  of  San  Francisco.  It  incladei 
the  Bruckner  cylinder,  which  is  seen  at  I,  the  starting-point  of  fi 
tioD.  Tbe  leaching  vats  are  placed  at  A,  in  a  row,  with  the  i,. 
rator  D  in  the  center.  0  Is  a  rail-car  for  removing  tbe  spent  a 
the  building,  while  the  precipitating  tubs  are  seen  at  B.  At  E  is  «a> 
the  waste  tub,  where  the  water  runs  through  eawdast  before  IwiV 
finally  discharged. 
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GENERAL  GEOLOGICAL  MAP  OP  THE  UNITED  STATE& 

Tho  colored  litbograph-map,  a  copy  of  which  accompaDies  this  report, 
was  prepared  by  Professor  O.  H.  Hitchcock,  with  the  assistance  of  Pro> 
fessor  W.  P.  Blake,  primarily  for  the  Baperintendent  of  the  Census.  I 
was  able  to  render  some  advice  and  assistance  in  thei  execntion  of  the 
plan,  with  the  understandiug  that,  if  the  requisite  authority  conld  be 
obtained  from  Congress,  an  edition  of  the  map  might  be  prepared  for 
the  report  on  mining  statistics.  I  could  not  have  undertaken,  within 
the  limits  of  my  official  instructions  and  of  the  usual  appropriation 
made  for  my  work,  to  carry  out  in  such  detail  as  would  certainly  be  de^ 
sirable  the  expensive  and  laborious  undertaking  of  a  complete  geolog- 
ical map  or  atlas  of  the  United  States.  The  aim  was,  therefore,  to  ob- 
tain, at  an  expense  so  small  as  to  permit  its  circulation  as  a  public  doc- 
ument, a  map  exhibiting  the  general  geological  features  of  the  oonn- 
try,  more  comprehensively  and  accurately  than  any  already  before  the 
public.  The  result  has,  I  think,  vindicated  the  wisdom  of  this  attempt, 
and  reflects  credit  upon  the  scientific  gentlemen  who  generously  gave 
themselves  to  the  work.  Certain  severe  criticisms  of  the  map,  in  which 
it  has  been  compared  with  .  very  costly  and  elaborate  charts  issoed  in 
other  countries,  lose  their  force  in  the  light  of  the  foregoing  explana- 
tion. 

The  map  has  been  redrawn,  with  a  few  slight  alterations,  for  the  pres- 
ent edition.  The  following  description  of  it  is  taken  from  the  volume 
on  Industry  and  Wealth  of  the  Ninth  Census,  with  a  few  additions  and 
changes  made  on  the  authority  of  recent  communications  from  Pro- 
fessor Hitchcock : 

For  the  elaborate  geological  map  of  the  States  and  Territories,  which  acoompaniei 
the  present  volume,  the  Census-Office  is  indebted  to  Profe8M>r  C.  H.  Hitchcock,  of 
Dartmouth  College,  Hanover,  N.  H.,  who  has  for  many  years  been  engaged  in  the  col- 
lection of  information,  both  printed  and  in  manuscripts,  from  the  best  geolofpsts,  for 
the  purpose  of  constructing  a  complete  geological  atlas  of  North  America.  The  pres- 
ent effort  is  the  first  fruit  of  these  labors.  The  information  was  designed  primarily  for 
the  larger  work,  but,  in  consequence  of  onavuidable  delays  in  the  issue  of  the  atlas. 
Professor  Hitchcock  has  felt  himself  Justified  in  compiling  from  it  for  the  publicadons 
of  the  Ninth  Census  this  preliminary  map,  which  the  Superintendent  submits  to  the 
country,  with  a  confidence  derived  from  long  knowledge  of  the  scholarly  oars  and  con- 
scientiousness which  characterizes  all  of  the  author's  works. ,  The  following  notes  firom 
Professor  Hitchcock  contain  all  the  explanatory  or  descriptive  matter  which  it  is  deemed 
essential  to  present  in  this  place. 

In  the  work  of  compilation  great  assistance  has  been  rendered  by  Professor  William  P. 
Blake,  of  Connecticut  who  is  responsible  especially  for  the  coloring  of  the  western  portioa 
of  the  map.  Pro  fessor  Blake's  knowledge  of  the  Territories,  both  on  account  of  penooal 
observations  and  editorship  of  the  results  of  other  ezplorera'  work  in  the  reports  of  the 
Pacific  Railroad  surveys,  enables  us  to  present  the  best  interpretation  of  the  geo> 
logical  structure  of  the  Territories  yet  offered  to  the  public. 

The  following  are  the  authorities  used  in  the  compilation  of  the  map ;  only  the  mapi 
employed  in  the  compilation  are  cited.  The  .special  sources  for  the  sevcural  primary 
maps  will  be  given  in  the  larger  work  to  which  reference  has  been  made. 

Maine, — ^Manuscript  map  prepared  by  C.  H.  Hitchcock  for  the  State  antboritlea  in 
1863. 

New  HampaMre, — Manuscript  map  prepared  by  C.  H.  Hitohcook,  in  1872,  as  the  i»> 
suit  of  the  geological  survey  now  in  progress. 

VermonU^4u.  a.  HitchoooVs  map  as  published  in  the  final  report,  oorreotad  by  the 
latest  discoveries. 
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MaMacku9eit6,'—E,  Hitobcook's  map  of  1844— an  improvement  over  the  one  in  final 
report,  and  not  generally  known  to  exist.  This  has  been  improved  by  bis  own  later 
observations  and  tboee  of<).  H.  Hitchcock. 

Rhode  UUmdn — C.  T.  Jackson's  map  in  final  report  improved  by  C.  H.  Hitchcock. 

OmnecHeuL — Essentially  the  map  of  J.  G.  PeroivaL 

A>to  FarJ;<r-Official  snrvey-map  of  1843,  improved  by  James  Hall,  in  Logan's  map 
of  Canxida,  1869,  and  by  others. 

yew  Jtrwy. — Latest  map,  by  Professor  Georae  H.  Cook. 

FennBylvania, — Map  of  geological  sarvey,  1^8. 

Maryland, — Map  of  geological  survey,  improved  bv  P.  T.  Tyson. 

Ddawart. — Geological  report,  (no  map,)  by  J.  C.  Booth. 

Virginia  and  West  yirginia, — Map  prepared  by  W.  B.  Bogers  in  1844,  fW>m  the  obser- 
Tations  of  geological  survey,  never  published.  Professor  Rogers's  ilUhealth  has  pre- 
veoted  him  from  examining  our  copy,  and  any  errors  that  may  possibly  exist  must  be 
ascribed  to  this  circumstance. 

North  Carolina, — Manuscript  map^  by  W.  C.  Kerr. 

Sonik  Goivliiia.— Tuomey's  and  Laeber's  maps,  revised  by  F.  8.  Holmes. 

Oeorgia, — ^Map  in  White's  Statistics,  with  improvements,  especially  in  northwest  part 
of  the  State,  by  J.  M.  Safford. 

Florida. — ^No  map  of  this  State  has  ever  been  made. 

Bahama  Ulands. — ^Manuscript  map  of  W.  M.  Gabb. 

Alabama, — ^Manuscript  map,  by  ift.  G.  Little.    Northern  part,  by  J.  M.  Safford. 

Miuimppi  and  i^Mana.— Manuscript  map,  by  E.  W.  Hilgaid. 

Tennetiee. — Map  of  final  report,  improved  by  James  M.  Simord. 

Kentucky, — ^Manuscript  map,  by  8.  S.  Lyon,  prepared  from  the  results  of  geological 
sorvey,  under  the  direction  of  D.  D.  Owen. 

Ofttc—Latest  map  of  J.  S.  Newberry. 

Michigan, — ^Lower  peninsula,  fh>m  map  of  Alexander  Winchdl ;  upper  peninsula, 
irom  map  of  Foster  and  Whitney,  with  improvements  by  Loean. 

Minneiota, — ^Mostly  finom  Logan's  map,  with  suggestions  m>m  C.  A.  White,  and  a 
paper  by  James  Hall. 

^taooMiii. — ^Bfanuscript  map  by  J.  A.  Lapbam,  expressly  prepared  lor  the  purpose 
mentioned  above:  largely  from  J.  D.  Whitney's  report.         * 

Imca, — C.  A.  Wnite's  latest  map. 

Illinois, — A.  H.  Worthen's  manuscript,  embodying  results  of  his  survey. 

Indiana, — ^Manuscript  map,  by  Richard  Owen,  former  State  geologist. 

Minouri, — ^Manuscnpt  map,  by  G.  C.  Swallow,  former  State  geologist. 

EaHBOB, — Compiled  from  information  given  by  G.  C.  Swallow,  Meek  and  Hayden,  J. 
L.  Leconte,  J.  S.  Newberry,  and  W.  P.  Blake. 

Jribaif«a«.— Chiefly  from  manuscript  map  of  Richard  Owen,  compiled  firom  report  of 
D.D.Owen. 

Indian  Tarritory, — ^Marcy's  Red  River  Expedition,  Jules  Maroon's  report,  and  other 
Bonrces;  revised  by  J.  S.  Newberry. 

Texas, — S.  B.  BncUey's  manuscript  map  for  the  eastern  portion :  maps  of  various 
Government  expeditions,  carefully  considered,  by  W.  P.  Blake  and  J.  S.  Newberry. 

Afv  Mexico  and  Arizona, — Manuscript  map,  by  J.  S.  Newberry. 

Colorado.— Parts  by  J.  8.  Newberry,  F.  V.  Hayden,  and  W.  P.  Blake. 

Vjahj  Nerada,  CaUfomiaf  and  Omon.— Compiled  by  W.  P.  Blake,  from  personal  obser- 
vations ;  Pacific  Railroad  reports,  both  for  United  States  and  railroad  corporations : 
California  reports,  by  J.  D.  Whitney ;  geology  of  40th  parallel,  by  Clarence  King,  and 
other  sources. 

I^okoiOf  Montan^iy  Idaho,  Wyoming,  and  NebraaJca.—Mapa  by  F.  V.  Hayden,  (Raynolds 
ex^dition,  and  final  report  on  Nebraska.) 

J^a$Mngion  Territory.— <7ompiled  by  W.P.  Blake,  fh>m  manuscript  notes  of  George 
Gibbs  and  other  sources. 

CModo.— Sir  W.  E.  Logan's  map,  published  in  18G9. 

The  formations  are  arranged  in  nine  groups,  not  in  every  respect  the  most  natural, 
put  the  most  convenient,  m>m  the  material  in  existence.  The  first  group  of  Eozoio 
includes  the  granites  and  other  metamorphic  rocks ;  both  those  older  than  Paleozoic  and 
thoeemore  recent.  In  the  Appalachian  recion  ti^ere  may  be  some  Paleozoic  crystalline 
schists.  In  the  Territories  and  along  the  Pacific  border  there  are  many  crystalline 
BcbiBts  of  Mesozoic  age,  a  few  patches  of  which  are  indicated;  but  their  entire  limits 
^  unknown  as  yet.  In  this  group  is  included  the  Huronian  system.  These  are  the 
uileose  rocks  of  the  eastern  larder  region,  referred  to  the  Lower  Silurian  by  W.  E. 
l^Jgan  and  others.    They  are  largely  developed  in  Maine« 

The  Silurian  system  is  made  to  extend  from  the  Paradoxides  beds  to  the  Lower  Hel- 
perbeig  inclusive,  In  accordance  with  the  general  usage  of  American  geologists.  There 
^  good  reason  to  believe  that  the  limits  of  the  SUnnan  should  be  modified  in  accord- 
^ce  with  the  views  of  Professor  Adam  Sedgwick,  of  Cambridge,  England.  In  the 
ouQrian  are'  included  the  "Calciferous  mica-schist"  of  Vermont,  the  ''Coos  group" 
01  Kew  Hampshire,  the  "Merrimack  group"  of  New  Hampshire  and  Massachusetts , 
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and  some  achistB  in  North  and  Soath  Carolina,  whose  precise  position  is  not  well  deter- 
mined. 

The  Paleozoic  rocks  in  the  western  portion  of  the  map  are  nndividedy  as  is  tme,  also, 
of  the  Cenozoio,  save  a  few  post-tertiary  lacnstral  areas  and  deltas.  The  lacnstial 
areas  will  be  much  enlarged  in  the  future,  as  our  information  shall  be  more  precise. 

COAL-MEASURES. 

The  most  important  division  for  giving  accurate  practical  information  is  that  of  tbe 
"Coal  Measures."  With  it  is  included  m  Nebraska, Kansas,  and  Indian  Territorj  an 
inconsiderable  area  of  Permian  and  Permo-carboniferous. 

Tbe  following  are  the  areas  of  the  coal-measures  in  the  United  States : 

New  Englandoasinf  in  Massachusetts  and  Rhode  Island, estimated  to  cover 750 sqoaie 
miles.  The  coal  is  a  plumbaginous  anthracite,  used  to  advantage  in  some  smelticg 
fiiruaces.  Perhaps  eleven  beds  may  exist;  best  seen  in  Portsmouth,  Rhode  Island 
The  maximum  thickness  is  ^  feet.  The  whole  carboniferous  system  is  supposed  to  be 
6,500  feet  thick,  of  which  2,500  pertain  exclusively  to  the  coal-measures. 

Anthracite  Imsina  in  Pennsylvania. — This  is  the  most  important  coal  district  in  tbe 
United  States.  There  are  four  basins,  having  an  area  of  410  square  miles,  not  indad- 
ing  the  Broad-Top  semi-anthracite,  which  amounts  to  24  more.  The  measures  are 
from  2,000  to  3,000  feet  thick.  The  number  of  distiQct  beds  varies  from  two  to  twenty- 
five,  according  to  tbe  depth  of  the  basiu.*  Tbe  maximum  amount  near  Pottsvillc  ii 
S'von  at  207  feet,  while  tbe  average  cannot  be  far  from  70  feet.— -(H.  D.  Rogers.) 
acfarlane  estimates'  the  area  of  the  anthracite  fields  in  Pennsylvania  at  472  6i{fUTt 
miles,  which  is  62  square  miles  more  than  Rogers's  estimate. 

Tbe  Appalachian  fidd  embraces  an  area  of  62,025  squaro  miles,  extending  from  Penn- 
sylvania to  Alabama. 

In  Pennsylvania  the  aggregate  thickness  of  the  measures  is  from  825  to  2,535  feet 
The  area  of  the  bituminous  coal  is  12,222  square  miles,  with  an  average  thicknebsof 
40  feet  of  coal.— (H.  D.  Rogers.) 

In  Maryland  the  area  is  550  square  miles,  in  three  separate  basins.  The  strata  are 
1,500  feet  thick.  There  aire  thirty-two  beds  in  all— one  of  14  feet,  three  of  6  feet  each, 
others  from  1  to  5  feet  thick. — (P.  T.  Tyson.) 

In  Virginia  (chiefly  West  Virginia)  the  ooal  area  embraces  16,000  square  miles.  Oo 
the  Kanawha  the  strata  are  1,250  feet  thick,  with  twenty-four  beds  of  coal,  of  whidi 
eleven  have  an  aggregate  of  51  feet  thickness.  The  coals  seem  best  developed  on  this 
river. — (T.  S.  Ridgway.) 

In  Ohio,  Br.  J.  S.  Newberry  states  the  area  to  be  more  than  10,000  square  miles,  with 
a  thickness  of  1,500  feet,  and  10  workable  beds  of  coal,  corresponding  in  number  sod 
thickness  to  those  of  Pennsylvania  and  West  Virginia. 

In  Eastern  Kentucky  the  area  has  been  stated  to  be  10,000  square  miles.  Macfarlane 
puts  it  at  8,983  square  miles,  said  to  have  been  derived  from  actual  measurement. 

In  Tennessee,  Prof.  J.  M.  Safford  states  the  area  of  the  measures  to  be  5,100  square 
miles.  One  characteristic  section  gives  a  thickness  of  14  feet.  The  beds  vary  locally 
in  their  dimensions,  some  of  them  being  9  feet  thick,  but  thinning  out  very  rapidly. 

In  Georgia  the  area  may  be  represented  by  170  square  miles. 

In  Alabama  tbe  area  marked  upon  the  map  amounts  to  about  9,000  square  miles. 

The  Michigan  hasin  has  an  area  of  6,700  square  miles,  with  123  feet  of  measures  acd 
11  feet  (maximum)  of  coal.  In  the  center  the  coal  is  thickest,  thii»ning  oat  to  nearly 
the  thickness  of  paper  around  the  (klges. — (A.  Wiuchell.) 

The  Illinois  basin,  including  ludiana  and  Western  Kentucky,  covers  an  area  of  47^*:? 
square  miles. 

In  Illinois  the  measures  occupy  36,800  square  miles,  are  600  feet  thick,  and  contain 
ten  beds  of  coal,  with  an  aggregate  thickness  of  35  feet.— (A.  H.  Worthen.) 

In  Indiana  the  measures  oqciipy  an  area  of  6,500  scjuare  miles,  are  650  feet  thick,  aod 
contain  thirteen  beds  ot  coal,  with  an  aggregate  thickness  of  31  feet — (E.  T.  Cox.) 

In  Western  Kentucky  the  measures  are  612  feet  thick,  including  the  millstone  grit 
and  carry  eleven  beds  of  coal. — (E.  T.  Cox.)  Their  area  in  Western  Kentucky  is-;»,^w 
square  miles. — (S.  S.  Lyon.) 

The  Missouri  basin  extends  from  Iowa  to  Texas. 

In  Iowa,  Professor  Whitens  map  shows  au  area  of  18,000  square  miles,  which  is 
divided  into  three  parts,  each  about  200  feet  thick.  The  two  lower  divisions  cont.iia 
the  workable  coal,  which  amounts  to  8  feet  in  the  second,  but  to  only  20  inches  in  tbe 
upper.  As  the  highest  division  is  everywhere  underlaid  by  the  others,  the  whole  aiva 
must  be  regarded  as  workable. 

In  Missouri,  Prof.  G.  C.  Swallow  estimates  the  ooal  area  at  27,000  square  miles,  aod 
in  Kansas  at  17,000  square  miles.  The  measures  are  2,000  feet  thick,  with  twenty  coail- 
beds,  from  a  few  inches  to  6  feet  thick. 

In  Arkansas  there  seem  to  be  only  two  beds  of  coal,  which  lie  below  the  coal-meas- 
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nree  proper,  beneath  the  conglomerate.— ^(LeBquereaz.)  D.  D.  Owen  speaks  of  some 
beds  from  4  to  5  feet  thick,  land  estimates  the  area  occupied  by  productive  beds  at 
12,000  square  miles. 

In  the  Indian  Territory  little  is  known  of  coal.  The  officers  of  the  Missouri,  Kansas 
and  Texas  Kailway  Company  find  good  banks  of  coal  at  seyeral  places  along  their 
line,  several  feet  thick.  The  aiea  upon  the  map  amounts  to  as  mucn  as  13,600  square 
miles.  Since  the  completion  of  the  map  it  has  been  ascertained  that  the  coal-measnres 
are  covered  by  the  cretaceous  formation  for  a  width  of  about  thirty  miles  along  the 
valley  of  the  Bed  River  in  Texas  and  the  Indian  Territory ;  and  also  that  the  tertiary 
area,  extending  southerly  from  Preston,  is  probably  of  carboniferous  age.  These  dis- 
coveries will  enlarge  rather  than  diminish  the  size  of  the  Missouri  basin,  since  the 
two  fields  are  probably  connected  beneath  the  cretaceous  beds. 

In  Texas,  according  to  A.  R.  Roessler,  in  the  '^ Almanac,"  the  coal-measures  occnpy 
6,000  square  miles.  A  bed  of  coal  has  been  reported  near  Fort  Belknap  as  4  feet  thick. 
Estimating  fix>m  Hayden's  map  the  coal-area  in  Nebraska  at  3,600  square  miles,  the 
total  area  of  tihis  great  basin  must  be  97,200  square  miles. 

lu  Arizona,  near  Camp  Apache,  Mr.  O.  K.  Gilbert,  of  the  expedition  under  the  imme- 
diate  direction  of  Lieut.  Gieorge  M.  Wheeler,  reports  a  bed  of  coal  belonging  to  the 
true  carboniferous  series.  It  is  probable  that  future  explorations  may  develop  other 
coal-bearing  areas  in  the  Territories. 

•  lu  this  sketch  no  notice  is  taken  of  any  coals  which  do  not  belong  to  the  carbon ifer- 
ons  system.  Other  coals  of  commercial  importance  exist,  especially  in  Eastern  Vir- 
ginia, and  near  the  Union  Pacific  Railway.  They  usually  belong  to  the  triassic  or 
cretaceous  formations,  and  there  are  lignites  in  the  tertiary. 

As  I  did  not  receive  the  necessary  anthority  to  publish  this  map,  until 
after  the  present  report  had  been  transmitted  to  Congress,  I  have  not 
had  opportunity  to  prepare  an  extended  discussion  of  the  facts  regard- 
ing the  mineral  resources  of  the  country,  and  their  relations  to  its  geo- 
logical structure.  This  subject  is  one  of  the  deepest  scientific  and  prac- 
tical interest,  and  cannot  be  satisfactorily  treated  in  a  hastily-written 
chapter.  I  shall,  at  this  time,  merely  make  one  or  two  general  remarkd 
as  to  great  natural  features  of  the  country,  which  the  map  is  adapted  to 
illustrate. 

The  enormous  extent  of  coal-deposits  of  the  United  States  may  be 
seen  in  the  areas  of  the  carboniferous  formation  on  the  map.  The 
Bhode  Island,  Appalachian,  Michigan,  Illinois,  Iowa,  Kansas,  Arkansas, 
and  Texas  fields  are  fully  shown.  In  addition  to  these,  we  have  the 
small  triassic  fields  near  Richmond  and  the  vast  area  of  coal-bearing 
cretaceous  and  tertiary  strata,  accompanying  the  Eocky  Mountains 
from  the  British  frontier  to  the  borders  of  Mexico.  In  the  cretaceous 
of  the  western  coast  in  California  and  Oregon,  we  have  still  another 
scarce  of  mineral  fuel,  our  supply  of  which  is  thus  seen  to  be  widely 
distributed,  as  well  as  abundant. 

This  map  shows,  also,  with  considerable  clearness,  the  general,  geo- 
logical structure  of  the  country.  There  is  no  topography  indicated  in 
the  engraving,  but  it  is  not  difficult,  by  simple  inspection  of  the  colors, 
to  infer  the  nature  of  the  surface.  The  extent  and  trend  of  the  leading 
upheavals  determining  the  form  of  the  continent ;  the  Appalachian 
ranges  on  the  east ;  the  Rocky  Mountains,  with  the  Mississippi  basin 
and  the  gold  plains  between ;  the  vast  corrugated  table-land  of  the  in- 
land basin ;  the  volcanic  and  granitic  axis  of  the  Sierra,  with  the  enor- 
iDons  basaltic  overflow  of  the  northwest ;  the  agricultural  plain  of  Cali- 
fornia ;  the  comparatively  recent  elevation  of  the  Coast  Range,  are  all 
made  visible  by  the  distribution  of  these  colors  representing  different 
ages  of  rocks.  The  intimate  relation  between  the  geological  structure 
and  the  topographical  features  of  the  country  may  thus  be  traced  on  a 
large  scale,  and  to  the  initiated  eye  even  the  geological  history  of  the 
country  is  graphically  recorded. 

As  I  have  shown  in  a  former  report,  the  distribution  of  the  mineral 
deposits  and  mining  districts  Of  the  United  States  is  also  connected 
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with  the  great  features  of  continental  strnctare.  Thns,  as  was  loag 
ago  pointed  oat  by  Blake,  and  has  been  more  elaborately  shown  Ij 
Clarence  King,  the  mineral  deposits  of  tiie  Pacific  slope  are  charact«t- 
ized  by  an  arrangement  in  parallel  zones,  mnning  generally  north  and 
south.  The  qaicksilver,  chromic  iron,  coppeif  ores,  and  coal  of  the  ere- 
taceons  Coast  Bange ;  the  gold  and  the  auriferous  slates  of  the  west 
flank  of  the  Sierra ;  the  silver-ores  of  the  subordinate  ranges  between 
the  Sierra  and  the  Wasatch ;  the  galenas  and  carbonates  of  Utah  and 
Montana ;  the  gold  of  Montana,  Wyoming,  and  Colorado,  all  foUof 
more  or  less  closely  the  law  of  distribution.  East  of  the  Bockj  Moqu- 
tains  we  have,  on  the  other  hand,  a  distribution  in  basins,  rather  than 
in  zones,  which  has  been  happily  described  with  regard  to  the  relative 
positions  of  our  coal  and  iron-ores  in  the  well-known  report  of  }k. 
Abram  S.  Hewitt,  a  commissioner  for  the  United  States  at  the  Paris 
Exposition.  This  distribution  continues  throughout  the  continental 
depression  of  the  Mississippi  basin,  and  eastws^  to  the  Appalachian 
formations,  where  the  phenomenon  of  a  zonal  structure  is  repeated^  east 
of  the  Paleozoic  region.  We  have,  extending  firom  the  Gulf  of  Saiot 
Lawrence,  through  Vermont  to  Georgia,  parallel  series  of  rocks,  carry- 
ing everywhere  similar  minerals  and  ore-deposits.  In  other  words,  tlie 
same  gi*eat  laws  of  folding  have  obtained  here  as  on  the  Pacific  slope, 
while  between  the  two  there  exists  a  great  basin,  or  group  of  basius. 
where  the  deposits  lack  the  zonal  character.  The  nature  and  causes  of 
this  distribution  of  our  mineral  deposits  east  and  west  can  easily  be 
inferred  from  inspection  of  this  map,  and  this  alone  is  a  sufficient 
reason  for  its  publication,  both  in  reports  of  the  census  and  those  of 
mining  statistics — documents,  an  important  purpose  of  which  is  to  dis- 
play to  our  citizens  and  to  the  world  the  nature  and  extent  of  our  i^ 
sources.  « 


CHAPTER    XXI. 

MISCELLANEOUS  STATISTICS. 

For  the  following  statistics  of  the  exportation  of  domestic  gold  and 
silver  daring  1872, 1  am  indebted  to  the  Bareaa  of  Statistics,  Treasnry 
Department : 

AmowiU  of  damestie  gold  and  Mver  exported  during  the  twelve  months  ended 

December  31, 1872. 

Coin $56,430,530 

BaUion 35,864.706 

Total 92,295,236 

Siatetneni  of  gold  and  ^XUeer  of  domeBUc  produetion  deponted  at  the  minU  and  oBMy  ojjices  of 
ike  United  States  during  Ihe  year  1872.  (.Fanmhea  by  the  courtesy  qf  the  Director  of  ike 
Mint,) 


Gold. 


AlabaoA 

Arizona 

CaliloraU 

Colorado 

Gwrg^ 

Idaho 

Montana 

Kobrtska 

Kevkda 

Kansas 

}iew  Mexico 

Utah 

Iforth  Carolina.... 

Oregon 

SoQth  Carolina 

Virginia 

Waahington 

Wyoming ...... ... 

Pwted  from  aUyer 
Other 

Total 


1910  73 

163, 118  81 

7.521,360  35 

L 134. 837  85 

40,966  83 

1,340.489  19 

3,548,086  77 

1,875  49 

4,895^855  01 

679  95 

83.626  43 

38,540  43 

130,350  10 

399,065  40 

3,955  06 

1.468  33 

3,841  73 

11, 186  44 

336,543  99 

30.074  83 


Silver. 


Ariaona 

Colorado 

California 

Lake  Snperior. . . 

Montana 

STevada.... ..... 

North  Caroliaa.. 

New  Mexico 

Nebraska 

Utah 

Parted  from  gold 
other  aonrcee  . . . 


19, 473, 841  99 
7,568,941  57 


87,043,763  56 


Total. 


300, 

31. 
393, 

145, 

5,562, 

8% 
342, 
534, 
154, 

30, 


141  19 
048  09 
825  30 
060  34 
934  63 
780  93 
SSO  04 
665  11 
463  51 
765  19 
044  98 
991  46 


7,568,941  57 


It  should  be  remarked,  with  reference  to  the  foregoing  table,  that  the 
States  and  Territories  mentioned  as  the  localities  from  which  gold  or 
silver  has  been  received  are  not  necessarily  those  in  which  the  precious 
metals  were  mined  or  reduced.  The  parties  depositing  bullion  for  coin- 
age give  the  locality  sometimes  of  the  smelting- works,  sometimes  of  the 
mines.  Occasionally,  I  believe,  the  officers  of  the  mint  infer,  to  the  best 
of  their  knowledge,  the  locality.  At  all  events,  they  are  quite  nnable 
to  ascertain  the  truth  of  statements  made,  particularly  when  mixed  lots 
of  bullion  from  various  localities  are  deposited  in  the  name  of  a  single 
State  or  Territory,  as  a  mere  matter  of  form.  Thus  the  silver  from  Ne- 
braska may  be  the  product  of  the  Omaha  reducing- works,  or  shipments 
made  from  points  on  the  Pacific  Railroad.  The  product  of  any  mines 
in  Nebraska  it  certainly  is  not.  The  silver  credited  to  Lake  Superior  is 
doubtless  wholly  or  chiefly  the  product  of  smelting- works  at  Wyandotte, 
Mich.,  treating  mainly*  ores  from  the  Silver  Islet  mine,  which  is  not 
in  the  United  States.    The  Denver  branch  mint,  which  does  no  coinage, 
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received  daring  the  year  $990,603.09  in  gold,  and  $17,079.62  in  silver, 
or,  in  all,  $1,007,682.7J.  A  portion  of  this  bullion  may  have  been  re- 
deposited  for  coinage  at  Philadelphia,  and  hence  it  may  be  counted 
twice  in  the  aggregates  of  the  table.  To  obtain  fall  information  on  this 
point  was  found  impracticable,  without  an  amount  of  correspondence 
and  minute  analysis  of  the  books  of  the  mints  and  assay  offices,  for 
which  there  was  no  opportunity. 

The  following  comparative  statement  of  the  coinage  at  the  United 
States  branch  mint,  San  Francisco,  for  1869, 1870,  1871,  and  1872,  is 
taken  from  the  Commercial  Herald: 

The  coinage  at  the  branch  mint  in  this  city  for  1872,  compares  with 
that  in  1869, 1870,  and  1871,  as  follows : 

1809.  1870.  187t  IgfA 

January 1497,000  $1,620,000  $1,570,000  |8«),75« 

February 185,000  085,000  1,171,725  l,2IO,OiiO 

March 743,000  2,155,000  965,000  1.127.7:^1 

April 1,579,000  1,330,000  1,800,000  l,420.00r» 

May 985,000  2,083,000  2,178,050  2,020,000 

June 1,348,000  1,846,000  681,000  666,UdO 

July 1,040,000  120,000  2,760,000  2,245,000 

August 689,500  2,370,000  1,900,000  730,(W 

September 2,550,000  2,030,000  2,210,000  1.264,ri'J 

October 1,669,300  1,875,000  1,689,000  l,895,tv.> 

November «.  1,618,000  1,965,000  1,684,000  l,5«5.0l*» 

December 1,459,750  1,676,000  1,218,000  l,436,a>0 


Totals 14,363,550       20,355,000       20,026,775        le.SdO.W'O 

The  description  of  coinage  for  the  twelve  monthly  was  as  follows : 

187L  ie?s. 

Doubleeagles $18,500,000  $15,600,000 

Eagles 215,000  .     173,0«X) 

Half-eagles 115,000  20bf,(XR> 

Quarter-eagles 75,000  55,00t> 

Dollars 9,0«'«^ 

Half-dollars 1,074,000  290,  WW 

Quarter-dollars 7,725  26,^50 

Dimes 32,000  19,000 

Half-dimes 8.050  36,350 

Totals 20,026,775        16,380,600 

TBEASUBE  PBGDUOT,  IMPORTS,  ETC. 

The  receipts  of  treasure  from  all  sonrces,  through  Wells,  Fargo  & 
Co.'s  Express,  during  the  past  twelve  months,  as  compared  with  the 
same  period  in  1871,  have  been  as  follows : 

1871.  Wt 

From  northern  and  sonthem  mines $35,608,385     $28,000,^0 

Coastwise,  north  and  south 3,245,431         2,477,978 

Imports,  fdreign j, 4,108,724         8,060,41S 

Totals 42,962,540       38,638,09) 

MOVEMENT  OP  COIN  IN  THE  INTERIOR. 

The  following  has  been  the  oircolation  of  coiu  through  Wells,  Fargo 
&  Oo.'s  Express,  during  1872 : 


.  To  Interior. 

January $1,015,300  $936,1® 

February 935,472  6^^ 

March 1,^1,259  fi»,944 

April 1,525,801  568,017 

May 1,076,637  677,  l&J 

June 1,249,509  43J.M 

July 1,535,545  7«,637 


MISCELLANEOUS. 


Te  Inttrlor. 

Anpirt tJ,  044.643 

September 1,845,305 

October 1,638,373 

SoTBmber 1,711.459 

December 1,591,000 


Trtan  iDt«rior 

•ad  coaatwlH. 

1911, 8tM 

655,-236 


DecreoM 369,430 

BECEIPTS  OF  TBEASUBE. 

Tbe  following  tables  comprJBe  tbe  receipts  of  trpaeure  in  this  city, 
throtijch  Wells,  Fargo,  &  Co.'b  Express,  dnriDn:  tbe  year  1872; 
Fron  1A«  tt«rtk«m  and  lotilkem  mina. 


BUTefbol- 

UOD. 

Gold  dun. 

Coin. 

T.U. 

Iff-a-J         KT 

tG3T.31H 

II 

ii 
as 

•tlSJS 

,«fi,«7 

.  5       116 

!       .TO 
9       IB4 

4     ai 

^511,  Mr 

e>„t«Dbir 

u.m.m 

11,  IM  964 

14,843.831 

17, 7a  131 

a,4B7,03T 

ii,a7a,SM 

3a,44n,i9a 

44.0*S.«6. 

fyom  (Ae  norlAnfi  coail. 


BUnrbol- 

IKIL 

«»««. 

Oola. 

T^ 

IBTi-J 

$4l,e34 

i!e:«H 

is 

a)e.g05 

399,933 

IVT.OIB 

1131,  KR 

34;7]D 

3s,on 

,S!S 

•74.018 

II7X49S 

380,573 

TMUins , 

3.30^414 
3,3m.U8 

e«i.ee9 

fcies 

3,170.  HO 

3,913,487 
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l^Vom  1^0  mmihem  ooatt. 


1873--JaDiiar7.. 
Febmary  - 
March.... 

AprU 

May 

Jane 

July 

Augnst  — 
September. 
October.... 
Noyember 
December . 


Total  1879 
Total  1871 
Total  1870 
Totalised 


surer  hoi- 
Hon. 


$44 


1,000 

"i,'4o6 


1,440 


J,  WM 

9,750 


C) 


Gold 


IU.43R 
33,383 
96,315 
21,544 
47,773 
14,583 
19,287 
43.024 
6,830 
24.502 
10.895 
14.566 


274,249 
347.627 
399.886 


Gobi. 


$52,041 
32.451 
38.941 
36,958 
35,685 
41,858 
92,477 
41.616 
56,689 
56,707 
47.687 
29,432 


564.477 
551.413 

1)44.  v4o 

S27.00O 


Totali. 


6S.-2S 

56, 4« 

llj^m 

84,e« 

66,  eJ 

81, 2» 

45.  (X 


81S,rS 
l,2M,«-^ 


*  Not  aeparated. 

In  the  total  receipts  from  the  northern  and  soathem  mines  for  1871 

are  incladed  the  amoants|  sent  east  from  the  Virginia  office ;  for  1872 
they  are  not.  The  following  shows  the  comparisons  for  the  tirelve 
months  ending  December  31, 1871  and  1872 : 

1871.  Sarerbaii 

Janaary .^ $638, dd6 

February 703,  iS5 

March 611,iSP 

April 713,4i.e 

May 826,607 

June  ..-.• 741,467 

July - e04,9(S 

August « 554,711 

September 542,676 

October 667,179 

November 723,190 

December 767,516 

Total -• 8,m77i? 

1872.  SflTer  tan 

January $530,427 

February -^  15)5,196 

March 833,916 

April : 1,3?2.67U 

May 1,234,905 

June 764,134 

July 1,040,917 

August 569.^1 

September &)6,149 

October 096.534 

November 652,474 

December l,127.44g 

•    Total '. - 9,343,nii 

The  small  amount  sent  in  Febmary,  this  year,  is  due  to  the  saow- 
blockade  on  the  railroads. 
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OXTBBKMOY  MOVEMENT. 


The  annexed  table  exhibits  the  interior  and  coastwise  receipts,  (Wells. 
Fargo  &  Co.,)  imports  foreign,  and  exports  for  the  years  1870, 1871,  and 
1872: 


Interior  receipts. 
Importt,  /(Mvign 


Total. 
Ezporta.... 


CmTBpqr  MOTwiMiiit 


187a 


$43,874,746 
5,466,883 


48,341,629 
38,983,140 


15^358,489 


187L 


$38,853,816 
4,108,734 


43,962,540 
17,853,347 


35,709,193 


1873L 


(30;  478, 348 
8,060  419 


38,538,666 
39,330,436 


9,308,834 


COMBINED  EXPORTS. 


The  combined  exx)orts,  treasure  and  merchandise,  exclusive  of  over- 
land railroad,  daring  the  past  twelve  months,  as  compared  with  the 
same  time  in  1870  and  1871,  were  as  follows: 


18701 


Treasnre  ezporta $38,983,140 

Meichandise  exports 17,848,1(>0 


1871.  1878. 

117,853,347      $29,330,436 
13,951,149       23,793,530 


Totals 50,831,300       31,204,496       53,123,966 

TBEASITBE  EXPORTS. 

Onr  treasure  exports  for  1872  and  the  past  two  years,  have  been  as 
follows,  exclusive  of  shipments  through  United  States  mail : 


1870. 

To  New  York *. $13,443,295  02 

ToEngland 9,790,631  10 

ToFrance 190,408  24 

ToChina 6,496,856  22 

To  Japan 1 1,383,609  77 

To  Panama 255,497  20 

Toother  coontries 2,422,762  49 


1871. 

$8,057,279  33 
3,184,841  74 

3,"443,'208"72 

.    738, 412  67 

115, 146  49 

1,714,458  16 


1873. 

$4,055,565  46 
2,262,302  25 

7,'476,"862'72 

10, 212, 949  63 

56,679  82 

5, 266, 075  76 


TotiUs 32,983,140  04        17,253,347  11        29,330,435  64 

The  comparative  description  of  our  exports  of  treasure  by  the  above 
table  was  as  follows : 

1870. 

Gold  bars $8,345,549 

Silver  bars 11,968,477 

Gold  coin 9,131,923 

Mexican  dollars 3,492,606 

Golddnst 30,801 

I«gal  tender 12,284 

SUvercoin 500 


1871. 

$3,566,535 

8,663,944 

3, 028, 100 

1, 872, 184 

37,514 

1873. 

$11, 910, 565 

7, 913, 391 

7, 888, 620 

1, 427, 441 

37,007 

85,070 

153, 412 

Totals 32,983,140        17,253,347       29,330,436 

The  following  table  shows  the  value  and  destination  of  treasure-ship- 
inents  from  this  port  during  the  past  sixteen  years,  from  1857  to  1872, 
inclasive : 


n 
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Tears. 


1857. 

1836. 

1859. 

1860. 

1861. 

1863. 

1863. 

1864. 

1865. 

1866. 

1867. 

1866. 

1869 

1870. 

1871 

187S. 


EMt«ra  potts. 


$35,531,778 
35^691,236 
40,146,437 
35,719.296 

.38,628,011 
86,194.035 
10.389.330 
13,316.123 
80,563,300 
89.244.691 
23,355,903 
31,468.800 
18,459.813 
13.443,895 
8.067.879 
4,065,565 


England. 


$9,347,743 

9.265,739 

3.910.930 

2.673.936 

4,06Uri9 

13.950.140 

28.467.256 

34,436,423 

15,432,639 

6.532.206 

5,841.164 

5,218.979 

11.841,613 

9.79^631 

3,164,643 


^<»»ft 


Totals 363,485^181   165,311,543 


$3,993,864 
1,916,007 
3.100,756 
3,374,680 
3,541,879 
8,660,754 
4.806,370 
7,866,973 
6,963,50 
6,59f7»a67 
9,031,504 
6,193.905 
6,467,445 
5,496,656 
3,443,800 
7,478.663 


61, 309;  764 


$410,909 
899,365 
879,949 
300.619 
349.760 
434.506 

8;  503, 896 
378,795 

1,834,645 
511,550 
373,752 
640,000 
636,168 
856,497 
lis,  146 
66^660 


6,791.789 


ToCati. 


$093,978 

175,779 

803.390 

856,165 

95.920 

322.334 

505.  G67 

flBG.  888 

1,103,838 

1.548.457 

3,075.149 

],838,e3l 

^639.665 

3,996.861 

9^452,671 

15^4791096 


$48L9%.£K 
47.548.0^ 
47.6III,M* 
4S.XB.9IS 
4a67S,7Si? 
42,56l,?6. 
46,  on.  89C 

56,70;.?.; 
4%3ea2!: 

44.364,^ 

4U6».% 
35,444.3?} 

37,s?:.i:: 

33. 983,  .41 
17.253,M7 
89,33Q^43S 


38,259.613 


656, 151, 08 


EXPORTS  OF  TBEASUBE. 

Statement  of  the  amount  of  treasore  exported  from  San  Francisoo, 
tlirough  pablic  channels,  to  eastern  domestic  and  foreign  ports  dnriog 
the  year  1872,  exclosive  of  shipments  through  United  States  mail : 

To  Xew  Tork, 

January $304,960  42 

Febrnoiy 274,014  61 

March 578,040  53 

April 964,661  09 

May 338,241  44 

June 394,712  06 

July 284,001  04 

AngUBt 121,845  94 

September 89,385  29 

October - ,205,267  01 

November 354,685  78 

December 745,750  25 

$4,065,56&  46 

lb  England, 

January 235,746  09 

February 383,365  89 

March 283,130  55 

April 239,235  55 

May : 275,997  48 

June 133,906  66 

July 91,647  96 

August 167,350  65 

September 40,845  67 

October $2,839  43 

November 152,680  68 

December 205,555  04  _ 

2,2e2,3(ttSS 

January 428,578  67 

February 485,744  17 

March 778,923^ 

April 573,644  27 

May 692,284  87 

June 524,440  80 

July 379,736  52 

August 1,134,049  52 

September 289,685  84 

October 801.548  69 

November 1 1,018,275  47 

December 279,950  64              _^  ^ 

7,47<^efl8« 
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3b  Japan, 

January $637,588  99 

Febmaiy 100,281  13 

March 653,887  31 

April 300,071  61 

May 1,837,657  68 

June A 99,946  63 

July 1,400,707  52 

Angnst 4,633,571  28 

September 256,581  66 

October 250,037  00 

Kovember 42,618  82 

— $10, 212, 949  63 

Jb  CdUac. 

March 500,000  00 

April 1,000,000  00 

May 500,000  00 

Jnne 1,000,000  00 

July 1,547,902  60 

'• 4,547,902  60 

lb  Manila. 

Febrnory 170,000  00 

Jb  Panama, 

February 3,452  22 

March 5,000  00 

April 5,000  00 

May 15,000  00 

June lOjJOOO  00 

November , 658  72 

December 17,568  88 

56.679  82 

To  Central  America. 

January 76,505  24 

February 86,783  00 

March 20,069  50 

April ' 30,000  00 

May i 8,168  17 

July 15,000  00 

August 21,326  74 

September 8,720  00 

October 6,150  50 

November 3,540  00 

December 17,676  00 

— — ^^^— -^—       293  939  15 
To  JlaOo,  iPhilippine  Islands,) 

March ! 23,963  79 

To  Mexico, 

June 5,000  00 

August 28,900  00 

October 15,000  00 

November ,  1,000  00 

December 6,000  00 

54,900  00 

To  VaJparaieo. 

Jaly 102,279  28 

August 1S0,090  94 

152, 370  22 

To  Honolulu. 

November 20,000  00 

December 3,000  00 

23, 000  00 

Total  for  1872 29.330,435  64 

Total  for  1871 17,26;i,347  11 

this  year  ,... 12,077,08:^  53 
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The  foregoing  dividends  compare  as  follows  with  the  dividends  paid 
by  18  mining  companies  daring  the  previous  year : 

1871.  1872. 

Jannary $537,000  $371,000 

yebniary 687,000  380,000 

March : 564,500  595,000 

April 517,600  820,500 

May 407,550  1,007,000 

Jane 308,300  882,000 

Joly 363,300  847,000 

Aagnst :i59.300  557,000 

September 344,400  522,000 

October 298,000  222,000 

November \ 280,500  225,100 

December 280,500  242,000 

Totals 4,837,950       6,731,100 

Ban  Francisco  coal  trade  for  ^871  and  1872. 

rFrom  the  Commercial  Herald  of  January  17, 1873.] 

IMPOBTS. 

1671.  187S.  Inorease.    BeereaM. 

Foreign:  Tons.  Tons. 

Anstralian 38,942  115,332 

English 54,191  29,190 

Vancoaver 15,621  26.008 

Cbili 4,164  3,682 

Eastern: 

Anthracite 7,231  19,618 

Cnmberland 6,060  10,051 

Domeatio : 

Mt.  Diablo 133,485  177,232 

CooeBay 28,690  32,562 

BeUinghamBay 20,284  4,100 

Seattle 4,918  14,830 

Bocky  Mountain 1,025  1,862 

Total 314,611        434,467        161,523       41,667 

Specified  on  the  way  from  domestic  Atlantic  ports,  December  31 — 

187a  1071.  18791 

ToDB *. 2,464   3,679   3,799 

Caaks 1 890     885     819 

We  give  above  our  imports  and  production  for  the  past  year  in  detaO, 
with  our  usual  biennial  comparison  of  amounts,  merely  noting^  here  that, 
from  the  receipts  of  1871,  we  have  eliminated  some  583  tons  from 
Qaeen  Charlotte's  Island  and  Sitka,  being  merely  experimental  ship- 
ments and  not  belonging  to  our  regular  sources  of  supply.  In  review- 
ing the  operations  of  the  year«  it  will  be  observed  that  the  imports  of 
foreign  coal,  as  well  as  the  production  of  our  domestic  varieties,  have  been 
altogether  without  precedent,  and  they  seem  to  have  shared  to  the 
foUest  extent  the  remarkable  impetus  which  has  characterized  all  of 
oar  industrial  and  commercial  pursuits  during  the  period  under  review. 
And  what  perhaps  is  equally  remarkable,  prices  have  been  maintained 
throughout  the  year  with  great  firmness,  and,  indeed,  all  of  our  domes- 
tic varieties  have  been  very  materially  advanced.  The  very  heavy  foreign 
import  is  doubtless  due  to  some  extent  to  the  large  fleet  seeking  our 
extraordinary  grain  crop,  but  in  consequence  of  our  increased  ocean 
8teamdiip  service  it  has  been  mostly  brought  on  orders,  or  taken  to 


Tods. 

lonflL 

76,390 

25,66i 

i6,387 

482 

12,387 

3,991 

43,747 

3,872 

■*«••• 

16,184 

9,9i2 

837 
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arrive  at  fall  prices,  and,  in  view  of  the  probable  further  increase  in  this 
element  of  oar  commerce,  the  consumption  for  the  future  must  neces- 
sarily be  large,  and  as  both  coal  and  freights  have  materially  advanced 
in  all  part43  of  the  world,  we  can  scarcely  look  for  much  abatement  here 
as  to  prices.  As  regards  our  domestic  coals,  we  note  also  a  very  gen- 
eral increased  production,  Bellingham  Bay  being  the  only  exceptiou,  in 
consequence  of  interruption  of  work  at  the  mine  for  the  first  nine  months 
of  the  year.  We  learn,  however*  that  it  is  again  in  complete  working 
order,  and  is  sending  its  usual  quota  of  coal  to  the  market,  and  has  con- 
siderably advanced  the  price.  The  increase  of  Mt.  Diablo  is  especially 
noticeable,  this  increase  alone  being  more  than  the  entire  prodaction  of 
this  variety  some  eight  years  ago.  And  as  the  consumption  of  this 
coal  is  particularly  identified  with  our  coasting  trade  and  inland  navi- 
gation, as  well  as  our  various  manufacturing  pursuits,  it  indicates  a  very 
gratifying  activity  during  the  past  year  in  all  these  branches  of  indus- 
try. Present  price,  $6.50  and  $8.50  for  fine  and  coarse,  respectively. 
We  give  below  our  usual  ^e  year  comparative  statement,  which  will 
indicate  at  a  glance  the  increased  consumption  of  the  several  varieties: 

1868.  1860.  1870.  1871.  1873. 

Tods.  Tobb.  Tona.  Tana.  Toas.  Totals. 

Foreign 93,000    109,000    155,168    113,483    174,212.    e24»86$ 

Eastern 32,700      38,(500      30,820      13,291      29,069      145,  C^H) 

Domestic 157,000    184,100    167,183    188,420    230,586      927,2!S 

Total 382,700    331,700    333,171    315,194    434,467  1,697,232 

As  the  import  of  foreign  coals  is,  to  a  considerable  extent,  controlled 
by  the  course  of  tonnage  and  to  some  degree  affects  the  consumption  of 
other  varieties,  the  comparative  variations  between  consecutive  years 
do  not,  perhaps,  indicate  so  accurately  the  steady  increase  and  average 
consumption  as  a  statement  of  the  annual  consumption  at  given  periods. 
We  accordingly  give  below  this  consumption,  at  periods  of  five  years, 
for  the  past  fifteen  years : 

Tear.  Foreifrn.       Eaatern.       Doneatio.  Total 

1858 29,071  30,753  3,755  63,579 

1863 , 43,480  36,660  47,820  127,960 

1867 63,700  62,230  124,320  250,250 

1872 174,212  29,669  230,686  434,467 


Total  torn  iacmM  Awrtft  aiuiQkl  i»>  Total  tooa  locreaM  Aveni*  t 
ofdommticcoaU.      cr'MofdoamtJc.         ofallkjad^  cr'w  of  all  LcbA 


1859  to  1863,  inclusive 44,065  8,813  64,381  12,478 

1864  to  1868,  inclusive 76,500  15,300    .       122,290  24,458 

1869  to  1872,  inclusive 106,266  25,253  184,217  46.U>« 

The  sales  of  Coos  Bay  in  this  city  from  the  Eastport  mine  during  the 
past  year  were  20,000  tons.  The  mine  is  in  complete  order,  mining  80 
to  90  tons  per  day,  but  capable  of  turning  out  200  tons  every  twenty-four 
hours  with  present  machinery  and  facilities.  The  quality  has  steadily 
improved  the  farther  the  tunnels  are  extended  and  the  deeper  they  go. 
The  mine  is  situated  (by  railroad)  three-quarters  of  a  mile  from  the  water, 
the  grade  is  easy,  discharging  the  coal  directly  on  board  vessels.  Keariy 
the  entire  amount  brought  to  market  has  been  used  for  domestic  pur- 
poses, being  highly  appreciated.  The  demand  has  been  constantly  in 
excess  of  the  supply.  The  coal  is  of  such  a  nature  and  so  comes  to 
market  that  it  is  all  received  from  the  wharf  as  discharge,  nothing 
being  rejected  as  screenings  or  wastage.  The  supply  the  past  season 
was  considerably  curtailed  by  a  strike  of  the  miners,  the  owners  prefer- 
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riDg  to  snspend  operations  antil  the  strikers  woald  accept  their  former 
rates  of  wages.  The  property  of  the  company  covers  some  1,700  acres, 
and,  judging  from  present  indications,  tfaere  is  no  limit  to  the  supply. 
The  deposit  is  very  regular,  with  no  indications  of  faults  or  dislocations 
in  the  seams,  and  the  amount  which  this  mine  can  be  made  to  furnish  is 
practically  only  dependent  ui)on  the  demands  of  the  market  and  the 
means  of  transporting  it  at  remunerative  rates.  A  steamer  is  now 
nearly  completed  for  the  purpose  of  bringing  this  coal  to  market,  and  of 
affording  regular  communication  with  Coos  Bay,  with  the  probability  of 
others  soon  following  in  the  same  business,  and  with  the  same  owners. 
This  company  has  during  1872  paid  regular  monthly  dividends  of  one 
per  cent,  on  the  par  value  of  the  capital  stock.  The  average  price  of 
Coos  Bay  from  ship's  side  during  1872  was  $11 ;  present  cargo  rate,  $12. 
The  supply  of  Seattle  coal  is  steadily  increasing,  and  is  largely  used  for 
household  purposes;  present  cargo  price,  $13  to  the  trade.  The  market 
for  Australian,  anthracite,  Cumberland,  and  English  is  exceedingly 
quiet,  and  withal  stocks  are  ample,  dealers  carrying  more  than  their 
usual  supplies,  besides  showing  no  disposition  at  this  date  to  make  fur- 
ther purchases,  owing  to  the  very  considerable  quantity  en  route.  A 
cargo  of  Cumberland  from  Baltimore,  per  ship  C.  A.  Farwell,  has  been 
stored. 
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Product  of  quicksilver  during  1870, 1871,  and  1872. 

[From  the  Commercial  Herald  of  January  IT,  1873.] 

IffTO.  1871.         1872. 

FlABks.  Flaaks.  FUaks. 

New  Almaden  mine - 14,000  18,763  17,753 

Newldria  mine 10.000  9,227      8,597 

Redington mine 4,546  2,128      2,456 

And  sundry  other  mines 1,000  1,763      1,500 


• 


Totals : 29,546    31,881    30,306 

The  exports  to  the  different  coantries  for  1872  and  the  three  previous 
Years  were  as  follows : 

"To—  1«».  1870.  1871.  1872. 

New  York 1,500  1,000  800  1,202 

China • 11,600  4,050  7,900  4,810 

Mexico 8,060  7,088  3,081  5,038 

SouthAmerica 2,900  1,300  2,200  1,300 

Australia 300  300  1,100  643 

British  Columbia 4  9  6  2 

Other  countries 51  41  118  103 

Totalflaaks 24,415    13,788    15,205    13,098 

And  oar  exports  previously  have  been : 

Flaaks. 

In  1868 .' 44,506 

In  1867 28,853 

In  1866 , 30,287 

In  1865 42,469 

In  1864 36,927 

In  1863 26,014 

In  1862 , 33,747 

In  1861 : 35,995 

In  1860 9,448 

In  1859 ^ 3,399 

In  18581 24,142 

In  1857 - 27,262 

In  1856 23,740 

In  1855 27,165 

In  1854 20,963 

In  1^3 12,737 

In  1852 900 

The  price  of  this  staple  ruled  uniformly  high  during  the  past  year,  say 
85  to  87  j^  cents,  but  at  this  writing  is  advanced  to 90  cents.  The  production 
varies  little  from  that  of  1871,  as  will  be  seen  on  reference  to  the  tables 
annexed.  The  export  value  was  in  1871,  $836,038;  and  in  1872, 
8861,715. 

SALT. 

Imports:  ^  1871.  1873. 

Tons .* 6,949      2,403 

J^aoks 22,005      7,680 

Cases 307  525 

Exports:  I 

Tons 177  627 

Bags , 440  457 

The  market  has  been  liberally  supplied  all  the  year  past  with  Liverpool 
and  other  foreign.  This,  coupled  with  a  local  supply,  has  kept  down 
prices  to  a  rate  barely  covering  cost  and  charges.  At  this  date  there  is 
very  little  business  doing  from  first  hands.  Holders  of  Liverpool  firm 
at  $23  to  $24  for  fine  stoVed ;  coarse  at  $19  to  $20;  Oalifomia,  $12  to  $15; 
Mexican,  $14  to  $15;  San  Francisco  Bay,  $5  to  98  for  common. 

32  M 
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METALS. 
IinportA:  ItfJl.  1?:3 

Iron,  pig,  tons 5, 399  13, !.'.'» 

Iron,  bar,  bars 99,147  276,  a^. 

Iron,  plate,  pieces 6,734  30,%. 

Iron,  various,  bundles 55,508  20,4.v 

Iron,  varioos,  cases 1,054  1,2t: 

Iron,  various,  pieces 45,502  13,  (Mv 

Tin,  plate,  boxes 32.283  50,i>r\ 

Steel,  cases 1,311  1,7k: 

Steel,  bundles 5-202  e.lb 

Sbeathing-metal,  cases 132  l^y^ 

The  importation  of  lead  has  ceased  entirely,  in  consequence  of  the 
production  of  that  article  here,  which  not  only  supplies  the  local  want, 
but  has  furnished  6,000  tons  for  export  in  the  year  1872.  The  Selby 
Lead  and  Silver  Smelting  Company  are  in  operation  constantly,  bat 
for  only  half  the  capacity  of  the  works.  The  manufacturing  of  e^eei 
lead,  pipe,  and  shot  has  been  successful,  supplying  the  whole  want  oi 
the  coast.  But  the  proprietors,  however,  complain  that  this  is  a  small 
market,  and  the  demand  as  yet  quite  limited.  Prices  same  as  last  year. 
There  has  been  a  brisk  trade  in  bar,  plate,  and  sheet  irons :  the  supply 
equal  to  the  demand.  The  amount  of  stock  now  on  hand,  is  larger  than 
it  was  last  year  at  this  date.  The  prospects  of  liberal  importations  tor 
the  present  year  are  very  good.  In  regard  to  pig-iron  the  annual  circular 
of  Wm.  Jeffray  gives  a  succinct  account  of  the  yearns  business.  The 
monthly  quotations  given  below  will  show  that  the  market  has  been 
of  a  very  fluctuating  character  during  the  year.  The  small  stock  od 
hand  at  the  beginning  of  1872,  combined  with  the  very  material  advance 
on  iron  in  England,  caused  prices  to  advance  from  $50  to  $80  per  ton. 
within  a  x>6riod  of  five  months  from  the  beginning  of  the  year.  Large- 
shipments  being  made  in  the  early  part  of  the  season,  were  treely  bought 
up  ^Ho  arrive"  as  soon  as  shipped,  ranging  from  $50  to  $57.50,  the  ad 
vance  being  anticipated ;  but  when  these  arrivals  began  to  come  to  hand, 
prices  gradually  declined.  The  importations  have  been  heavy,  and  a  larg^ 
amount  of  scrap-iron  brought  into  requisition  iif  city  and  country, 
occasioning  a  material  saving  on  account  of  the  high  prices  of  pig-iron ; 
while  few  buildings  have  been  constructed,  which  leaves  a  large  ezce8^ 
of  stock  on  hand  at  present  over  last  year  at  this  time.  Closing  price^  in 
the  absence  of  any  important  sales  for  some  time,  nominally  $52.5U. 
The  following  are  the  ruling  monthly  quotations  for  the  past  year: 

SCOTCH  SOFT. 

January |52  OOst^^adj. 

February 55  00  to  57  i^> 

March 56  00  to  60  t>^ 

April *. 70  00to75(»' 

May : 70  00  to  60  tV 

June 75  00to»<>« 

July 70  00  steady. 

August 54  00t4>57  &» 

September 55  00  to  57  &> 

October 50  00  to  55  0" 

November -  52  00to55  (>) 

December 50  00  to  53  t^^ 

EKOUSH  AND  AMERICAN  WHTTE. 

January $50  00  steady. 

February; 55  OOaftoadt. 

March .* 56  OOsteadT. 

April A. 60  OOsteadT. 

May 65  OOwteady. 

June GS  00  steady. 
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Jaly $52  50to$55  00 

Angast 55  00  steady. 

8ept«iober 52  50  steady, 

October 52  50  steady. 

November 52  50  steady. 

December 52  50  steady. 

The  stock  of  pig-iron  on  hand  January  1, 1873,  was  8,571  tons — 7,4C3 
tons  soft,  and  1,108  tons  white — almost  3,000  tons  in  excess  of  the 
amoant  on  hand  at  the  same  period  last  year.  Shipments  at  present  on 
the  way  will  foot  up  nearly  3,000  tons,  which,  added  to  the  supplies  on 
hand,  leaveslittleroomforforthershipmentsat  present.  Stock  of  pig-iron 
on  hand  January  1,  1872,  5,637  tons ;  importations  of  pig-iron  for  the 
year  1872,  soft,  12,238  tons ;  white,  930  tons— 13,168  tons ;  total,  18,805 
tons.  Detailed  account  of  stock  on  hand  January  1,  1873 :  In  im- 
porters' hands,  Scotch  soft,  2,985  tons ;  English  white,  270 ;  American 
white,  190 :  in  founderymen's  and  jobbers'  hands,  Scotch  soft,  4,478 
tons ;  English  white,  548 ;  American  white^  100 — 8,571  tons }  consump- 
tion of  1872,  (white,  1,449 ;  soft,  8,785,)  10,234  tons.  The  above  synopsis 
shows  the  consumption  of  1872  to  be  i^,275  tons  less  than  1871,  and 
the  importations  of  the  year  to  be  7,669  tons  in  excess  of  1871.  We  do 
not  believe  there  has  been  any  actual  falling  off  in  the  iron  consumption 
daring  the  year,  but  the  use  of  all  the  old  scrap-iron  in  the  State 
and  on  the  coast  has  been  very  considerable,  thus  displacing  so  much 
pig-iron ;  but  now  the  whole  Pacific  slope  has  been  scoured  for  old 
.scrap-iron,  and  the  accumulations  of  scores  of  years  used  up,  so  that  in 
the  future  there  will  be  nothing  to  fall  back  upon,  and  the  consumption  . 
of  1873  will  show  a  large  increase.  The  stock  of  tin-plate,  sheet-zinc, 
&c.,  is  light  for  the  season. 

GUNPOWDER.* 

Imports:  1871.  1872. 

£a9terD,keg8 37,120  3-2,36H 

Eastern,  cases 3,575  4,006 

Kasteni,  packages 830               

California,  kegs 108,388  122,954 

California,  cases 2,439  2,073 

Sxporto:  1871.  187*2. 

Kegs 6,500  5,519 

Cases : 275  431 

Specified  on  the  way : 

December  3L  1871.  187*2. 

ivegs.  ..•*..«■••■•«••••*•*•••••■>•*>•••••■••  >•>•  •«■■••■•>••■>•  •...  .... 

Packages 11,361  9,;;>82 

• 

The  competition  between  Galifomia  and  eastern  blasting,  &c.,  is 
continaed,  prices  uniform  at  $3  per  keg.  The  Galifomia  Powder  Works 
made,  in  1872, 120,000  kegs  blasting  and  15,000  packages  sporting.  The 
Hazard  and  Dnpont  companies  decline  to  make  any  exhibit  The  Giant 
Powder  Gompany  report  their  product  at  50,000  pounds  monthly  during 
1872,  making  two  qualities — ^No.  1  at  $1,  and  No.  2  at  50  (5ents  per 
X>ound — ^having  a  market  for  the  same  in  all  the  States  and  Territories  east 
of  tlie  great  rivers,  Mexico,  British  Golumbia,  and  the  Sandwich  Islands. 
The  business  was  inaugurated  in  1868,  and  the  sales  have  each  year 
increased  over  100  per  cent.  The  company  owns  the  patent-right  for 
the  whole  United  States,  and  supplies  the  Eastern  States  from  its 
works  in  New  Jersey. 
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Jannary. 

Febmary. 

March. 

AprO. 

Msj. 

Name  of  company. 
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5 

0a 

s 

1 

1 

i 

i 

• 

XI 
IS 

B 

• 

Alps 

18  00 
53  00 

$5  25 

200 

•7  50 

40  50 

7  SO 

17  75 

5  00 

4  00 

^80  00 

$5  25 

99  00 

700 

11  50 

2  50 

2  00 

280  00 

$6  12* 
240  00 

$5  00 

i2  50 

$5  25 
170  00 

^01 

Aloha 

$30  00 

114  00 

40  00 

Al|>io6  ................. 

Am6rican  Flaff  ......... 

17  00 

6  00 

400 

327  00 

11  00 

300 

3  50 

303  00 

24  00 

12  00 

5  00 

300  00 

14  50 
3  121 
3  00 
300  00 

22  50 
600 
4  00 

13  50 

Arizona  and  Utah....... 

I  75 

Adams  HIU 

SO.' 

Albador  ................ 

287  00 

American  Flat.......... 

4  00 

4(0 

Amazon ................ 

•      *  *  *  * 

Buckeye  ............... 

350 

3  00 

50O 

325 

6  25 

40  00 

200 

4  00 

40  00 
900 

14  50 
95  00 

900 

9  50 

1,585  00 

18  00 

15  00 
100  00 

45  00 
13  00 

850 
40  00 

200 

650 
645  00 

600 

12  00 

100  00 

30  00 

UOO 

12  00 
90  00 

7  50 

12  00 

1.400  00 

950 
12  00 
50  00 
85  00 
UOO 

SO* 

Bac-on  .................. 

45  Of 

Baltimore ...... ........ 

% 

1  75 

Bftltimora  Americjixi,.... 

S(4 

Belcfcer 

455  00 

6  50 

775  00 
22  50 

S^  00 
13  00 

645  00 
22  00 
19  00 

510  00 

16  00 

800 

675  00 

Belle vne  ............... 

5W 

Bowery ................ 

375 

Ballion 

50  OD 

Bowera 

800' 

Belmont 

• 

550 

Best  Sl  Belcher 

Caledonia 

21  00 

10  00 

21  00 

900 

145  00 

6  00 

300 

380  00 

1,500  00 

160  00 

185  00 

18  00 
500 
300 

65  50 
990  00 

45  50 

70  00 

125  00 
550 

55  00 

Calaveras  .............. 

509 

Chapman............... 

500 

73  00 

900  00 

47  00 

4  00 

52  00 

660  00 

30  00 

ChoUar  Potosi 

48  00 

620  00 

27  00 

15  00 

33  50 
450  00 
16  00« 
15  00 

86  00 

HOOOO 

55  00 

40  00 

47  50 

640  00 

21  00 

40  00 

275  00 

1,825  00 

128  00 

205  00 

70  OG 

Crown  Point 

lOOOO 

Consolidated  Virginia  . . . 
Confidence 

20  00 

low 

Consolidated  Chloride... 

Consolidated         Silver 
Wedge - 

1  85 

80 

Central 

40  00 

10  00 

20  00 
10  00 

5  00 

500 

350 

10  00 

550 

650 

90  00 

21  00 
20  00 
36  00 

373 

Central  No.  2 

3fti 

Chief  of  the  Hill 

5  («) 

Cook  &.  Qeyer .......... 

2  0D 

Condor - 

2V> 

Consolidated  Gold  Hill .. 

10  OD 

Cottonwood  Creek  Gold 
Minins  Comoanv  ..... 

700 
9  75 
21  00 
25  00 
18  50 
41  00 

550 
3  25 
90  00 
16  00 
16  00 
26  25 

5S0 

Dan^y 

750 

2  75 

3  00 

187* 

4  00 

200 

2  5) 

Dardanelles ............ 

3  0) 

Eclipse 

\ 

5  5' 

£nreka 

23  00 
26  75 

17  50 
23  00 

21  00 
27  50 

16  75 
23  OP 

23  00 
30  00 

15  00 
22  371 

15  U^ 

Eareka  ConsolMated 

Empire  Mill 

33  3u 

Exchequer  ............. 

20  00 

19  00 

103  00 

10  00 
10  50 
86  00 

ig'oo 

1(10  00 

15  00 
15  00 

90  00 
160  00 

17  00 
19  50 

'woo" 

16  00 
300 

»eo 

7  50 
510  00 

24  •X 

Excelsior 

11  ^ 

Flowery 

3  9* 

Francis... 

500 

5  25 

250  00 

5  00 

2  00 

164  00 

2  <V' 

Globe 

500 

350  00 

19  00 

10 

3  00 

113  00 

19  00 

50 

14  00 
560  00 

325 
245  00 

1  b'' 

Gould  &  Curry 

140  00 

107  00 

90  DO 

Gold  Hill  Quarts 

General  Lee. ........... 

80 

70 

GO 

15 

50 

250 

16  50 

380  00 

£."> 

Gillia 

2  f»' 

Golden  Chariot 

28  00 
199  00 

13  50 
134  00 

16  00 
315  00 

11  50 
lt55  00 

23  00 
350  00 

12  00 

an  00 

25  00 
750  GO 

16  00 
315  00 

11  Cfc* 

Hale  &,  Norcross 

Hidden  Treasure  Con- 
solidated  

73  0^» 
17  ■  t 

Hud>on 

3  25 
18  00 

3  2.1 
13  00 

3  75 
5  00 
500 

3  50 
1  75 
5  00 

190  0 

Hnbn&  Hunt 

19  75 

14  00 

2  75 

1  62i 

700 

1  C».' 

Hermes 

Highland  Chief 

23  00 

^i  OO 

4^00 

3  75 

300 

500 

225 

25.10 

33  Op 

700  UO 

14  50 

5  01^ 

Ida  Eilmore  ............ 

15  00 

156  00 

10  00 

4  25 

U  00 

85  00 

6  25 

325 

28  00 

460  00 

7  25 

4  00 

13  CO 

163  (.0 

3  50 

250 

17  0' 

Imp<.*rtal  ...... ......... 

72  50 
3  75 

40  00 
3  00 

130  00 
15  00 

57  00 
300 

*x»  (*} 

Independent 

11  0 

iDfFomar 

7  l>' 

Ivanhoe 

Jackson ................ 

1  75 

13  50 

4  75 

205  00 

1  00 

4  00 

200 

143  00 

1  12^ 

13  00 

500 

280  00 

3  50 

1  00 
600 
4  00 

190  00 

2  00 

1  00 
900 

10  50 
295  OU 

2  75 

50 
7  00 
5  00 

220  (K) 
2  00 

1  75 
26  00 
47  50 

610  00 
16  00 

2  87J 
1  374 
9  00" 

65 
7  25 
700 
270  00 
225 
2e.'i 
1  00 
500 

500 

Jnlirt 

Justice... 

1  0' 

Keutnck  ............... 

S  U.1 

Knickerbocker  ......... 

1  w 

X«ehigb  ..........  ...... 

18  00 

IrilliHuHall 

225 

1  50 

I  50 

1  25 

1  00 
8  CO 

I«ady  Bryan 

13  &: 

MISCELLANEOUS. 
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9ti9ek$for  ike  post  twdce  months, 
dioo  Stoek  B«port] 


Jvmu 

July. 

Angnst. 

September. 

October. 

November. 

December. 

1 

• 

1 

1 

i 

s 

1 

i 
1 

i 

1 

1 

n 

1 

i 

1 

i 
1 

$3  50 
60  00 

13  50 
30  00 

$4  50 

80  00 

$2  50 
37  00 

66  00 

$4  00 

35  00 

$5  00 
47  50 

$4  00 
33  00 

$6  00 
60  00 

$4  18* 

39  50 

$6  90 
56  00 

$3  75 
44  00 

$5  00 
56  00 

$3  50 
37  00 

SI  00 
250 
400 

15  00 

60 

390 

34  35 
8  75 
350 

18  35 

80 

8  75 

37  50 
800 
300 

16  00 

90 

175 

90  00 

190  00 

885 

650 

75 

185 

30  00 
825 
1  50 

10  13* 

13  12* 
135 
1  85 

5  13* 

14  00 

362* 

185 

900 

1  62* 

1  CO 

950 

SOO 

75 

600 
1  13* 

50 

• 

1  75 

175 

• 

300 
400 
95  00 
4  00 
890 
1.100  00 
390 
390 

3  00 
3  00 

80  00 
1  75 
1  35 

108  00 
890 
890 

4  50 
40  00 

390 
40  00 

1  m 

300 

650  00 

800 

800 

3  75 
8100 

1  75 
50  00 

875 
50  00 

8  75 
50  00 

300 
60  00 
8  75 
3  75 
118  00 
350 
800 

300 
60  00 
8  75 
187* 
75  00 
800 
100 

8  37* 
65  00 

87* 
900 

300 

3  37* 

5  00 

SOO 

300 

119  00 

300 

8  131 

1  75 

99  50 

850 

175 

3  37* 

107  00 

•  1  00 

1  75 

1  25 

1,130  00 
4  00 
650 

133  00 
7  181 
300 

ioooo 

890 
839 

114  00 
300 
3  50 

85  00 
825 
135 

81  50 

1  00 

80 

900 

800 

400 

14  00 
890 
8Q0 

70  00 

600 

300 

196  00 

173  00 

45  00 

15  00 

600 

639 

700 

40  00 

600 

1  00 

103  00 

143  00 

31  00 

950 

16  00 
7  87* 
700 

73  00 

13  39 
600 
690 

39  90 

15  00 
600 
650 

41  90 

14  00 
4  75 
600 

19  00 

725 

850 

885 

48  00 

550 
0  62* 
28  50 

585 
8  18* 
36  00 

4  00 

600 

35  00 

550 

635 

99  75 

4  75 

5  00 

57  OO 
4  00 

39  00 
400 

• 

90  85 

350 

99  00 

146  00 

44  00 

13  50 

1  00 

63  00 

106  00 

8100 

7  75 

800 

75  50 

143  00 

75  00 

11  00 

1  00 

6100 

108  00 

23  50 

735 

190 

78  00 

128  00 

75  00 

15  00 

1  19* 
50  00 
75  00 
49  00 

985 

800 

77  00 

13L00 

86  00 

14  00 

1  00 

60  00 

108  00 

43  00 

11  35 

1  50 

77  00 

110  00 

66  00 

13  75 

75 

122  00 
200  00 

23  00 
500 

75  00 

107  00 

15  00 

490 

44  00 

87  00 
43  00 
10  00 

500 

11  00 
335 
4  35 

600 
800 
4  00 

13  00 

11  00 

11  00 

750 

10  00 
300 

11  35 

800 
800 
7  UO 

900 

4  25 

768* 

4  00 
4  00 
500 

7  00 

7  00 

550 
200 

4  00 
800 
8  75 

10  00 
1  00 

3  m 

8  75 

4  871 
80 
8  12« 
500 

13  131 
90 
390 
500 

6  75 

50 

1  50 

500 

550 

10 

1  00 

5  OIV 

3  62* 
10 

375 

650 
750 

3iiO 
890 

1  75 
650 

50 
4  50 

1  87* 
6  <25 

87* 
9  00 

50 
5  00 

329 

800 

500 

4  13i 

16  00 

37  00 

8  75 
700 
.    14  90 
17  ISi 
29  75 
19  25 
37  00 
00  00 

1  75 

6  CO 

400 

16  00 

33  00 

900 

800 

13  00 

3  75 

1  90 

102* 

1  00 

800 

1  00 

1  50 

'"'87*     "  75 

50 

800 
17  00 
30  00 

19  50 
]tf  00 
83  334 
17d2i 
23  00 
13  00 

10  00 
15  00 
S^OO 
800 
14  00 
10  00 

13  00 
16  00 
23  50 
11  50 
18  00 

14  00 

10  00 
10  00 
18  00 
500 
13  00 
10  60 

18  37* 
16  90 
83  00 
10  37* 
90  35 
14  00 

9  00 
14  00 

17  00 
600 

18  50 
13  00 

11  35 

16  00 

17  00 
10  50 
30  35 

0'75   10  66 
10  00   17  00 
33  00,  19  00 
8  6::*  9  Bsa 

9  00 

3  50 

11  75 

6  50 

94  00 

750 

16  00 

16  50 

14  00 

200 

800 

195 

130  00 

3  13^ 

905  00 

375 
930  00 

1  00 
166  00 

300 
181  00 

1  75 
125  00 

800 
965  00 

50 
135  00 

1  62* 
200  00 
550 

35 

133  00 

535 

8  is* 
350  oir 

i  75' 

193  00 

3  25 

210  00 

75 
153  OU 

'  '35' 

35 

10 
13  00 
80  00 

10 
10  00 
30  00 

.   55 

17  00 
96  00 

01 

10 

11  00 
8100 

600 
50  00 

14  00 
106  00 

900 
68  00 

18  75 
89  00 

9  00 
55  00 

30  00 
88  00 

900 
68  00 

11  00   11  50 
75  00  91  00 

8  66 
66  Oo 

1 

400 

175 

4  «ii 

3  90 

6  75 
11  50 

3  m 

4  87* 

635 
14-50 

500 
13  50 

750 
10  00 

5  25 
7  35 

6  37* 
17  00 

S'75*    3  50 
9  00    15  50 

1  87* 
10  00 

3  00 

300 

15  00 

400 

'""75 

8  75 

30  00 

16  50 

300 

3  00 

375 

13  50 

4  62* 

1  00 

75 

19  SO 
850 

17  00 
13  25 

1  50 

2  50 

12  50 
7  75 
1  00 
1  00 

15  50 

10  50 

1  00 

335 

3  00 

70 

6  50 
12  00 

^00 

7  50 

10  50 

6  00 
50 

1  50 
1  62* 
50 
500 

7  00 
300  00 

4  00 

13  00 

11  62* 

55 

1  75 

3  00 

70 

762* 

825 

^  00 

600 

7  00 
585 

SO 
1  00 
1  00 

50 

5  00 

500 

900  00 

4  00 

7  75 
13  35 

80 

8  13* 
385 

53 
562* 

9  75 
330  00 

635 

is  66 

935 

95 

62* 
62*' 
40 

3  35 
7  00 

190  00 

4  50 

13  75 
1U37* 

9  00 
7  00 

125 
1  00 

1  87* 
1  00 

1  00 

01 

80 

900 

12  00 

550 

75 

500 

800 

160  00 

335 

1  00 

800 

33  00 

330  00 

11  00 

75 

685 

835 

370  00 

4  75 

85 

600 

16  50 

300  00 

950 

75 

4  75 

9  flO 

340  00 

600 

40 
9  75 

5  37* 
170  00 

6  00 

40 

3    0«) 

2    75 

135  00 

3  75 

1  00 

90 

90 

1  00 

1  00 

I  00 

90 

50 
50 

50 

••^. ^.. • i 

•••••• * 

50 

602     MINES   AND   MINING   WEST   OF   THE   ROCKY   MOUNTAINS. 

Highest  mnd  lowett  price  of  mmag  tfocb 


January. 

February. 

March. 

ApriL 

Naim  of  eompany. 

1 

j 

1 

1 

i 

t 

i 

«2 

1 

R 

1 

1-1 

If 

e 

6 

I 

3 

Ifumnoth  .............. 

$0  55 
MOO 

f0  40 
15  00 

10  70 
15  50 

$0  40 
900 

10  80 
18  00 

$0  65 
950 

$1  10 
83  00 

$0  60 
15  50 

$995 

88  50 

Maboganj 

Maxwell 

*'fe« 

Meadow  YalleT 

90  00 

16  00 

19  00 

15  50 

24  00 

17  50 

• 

27  50 

16  50 

18  00 

Meadow    V&Uey,    west 
ezteniioB  ...... ...... 

Mineral  Hill 

Minnesota .... ......... 

425 

137i 

950 

60 

495 

300 

5  75 

350 

4  75 

4  Oi; 

MetropoUtaa  Mill   and 
y  ifiinff  CkmiMnT ..... 

» 

Moont  Jeffenon  ........ 

. 

950 
800 

1  00 
300 

65 

Monitor  and  Macnet. ... 

MnrphT ................ 

500 
825 

4  00 
600 

500 

9  •'<) 

Moekiiiff-bird 

850 

150 

7  00 

300 

20) 

North  Oro  Flilo 

50 

50 

75 

75 

80 

60 

90 

a 

Nevada'Sntta 

New  York  Ck>nioUdated. 

12  00 
15  00 

10  00 
15  00 

10  00 
16  50 

Newark 

10  00 

Occidental 

Ophir 

65  00 

37  00 

125  00 

10  50 
800 

75  00 
600 
4  00 
400 

53  00 

10  00 
7  00 

41  00 
4  00 
3  00 

10  00 

98  00 

600 

13  00 

60  00 

525 

600 

19  00 

35  00 

600 
7  75 

46  00 
4  00 
600 

11  00 

140  00 

69  00 

123  00 

49  OQ 

Oakville  Qoarta  Mining 
CompauT  ............ 

• 
3  12;  ■ 

Original  Hidden  Treaanre 
*  ^▼erman  .............a. 

875 

53  00 

600 

625 

30  00 

450 

21  50 

270  00 

525 

3  00 

19  00 
3  50 

12  00 

65  00 

4  00 

3  00 

14  50 

300 

17  00 

903  JOO 

525 

""n'oo' 

250 
350 
1  60 
1  SO 
3  00 

931: 

5l* 

Phenlx... 

1  (X) 

Peter  Walter ........... 

75 

Piocbe 

14  50 

035 

I  25 

Picton. .................. 

«TB 

VhM  AtMridan 

PeaTfne ........ 

I  50 
400 
325 

1  00 
3  50 
100 

r 

Pio<;he  WeitEzteniion.. 

250 
3  75 

250 
9  37i 

'Too 

2  37i 

400 
1  75 

4  UO  1 

T>aiMi  A.  PftnA^A 

I 

PBBDer -- >....... 

Kaymond  St  Ely 

Riifinff  Star. ............ 

120  00 

83  50 

140  00 

108  00 

139  00 

124  00 

133  00 

103  00 

137  00 

*io6'« ! 

IS  Oi) 

RnAk  iHlanil  .      .       ... 

525 

725  00 

290  00 

59  00 

80  00 

350 

500 

340  00 

74  00 

29  00 

17  00 

3  25 

500 

595  00 

800  00 

50  00 

15  00 

SO) 

8aTage.... ............. 

70  00 
65  00 
28  00 

48  50 
32  50 
23  00 

310  00 

8100 

35  00 

200 

61  50 

50  00 

21  00 

1  50 

260  00 

75  4K) 

35  OO 

600 

905  00 

50  00 

24  00 

3  00 

8«>gregated  Belcher 

Sierra  Nevada .......... 

.......•' 

HUver  Hill 

20  UO 

Silver  Wave............ 

HUver  Vault 

..... 

3  C" 

f^ilver  Peak 

800 
21  00 

300 
20  00 

7  50 

25  00 
3  50 

6  75 

20  00 
3  00 

S  iki  ' 

Saint  Patrick  Gold  Mln- 
ioff  ComDanv  ......... 

46  00 

46  00 

30  00 
..... 

16  06 

80  00 
6  00 
3  12t 
325 

3  00 
8  00 

4  50 

sen- 

f^tar  ContoIidatMl 

5  w  ' 

Starllffht — . 

3  00  ' 

Knint  f iawrf^nne . ........ 

Siffler 

Suficor  «...««.•....•••.•. 

"i'iak 

325 

900 
4  12i 

3  62| 
225 

625 

20  00 

25 

4  62i 
2  25 

r        25 

13  00 
525 

500 
3  SO 

6  C*^' 

Soath  Chariot 

1  5U 

SoDth  Bnivlca  .^ .... 

' 

7  t»J 

ftnnth  RmfYio.  _       

5  0L<  • 

Senator  ................ 

600 
1  75 
500 
19  00 
]  75 

1  T5, 

South  Overman ........ 

• 

1 

Snrlnr  Mount  .......... 

4A. 

Trench.. 

23  00 
3  25 

18  66 

2  so 

sso 

Taylor 

' 

225 

225 

3  18^ 

300 

Union  Mill  and  Mtoing. 

1 

650 
10  00 

2  75 

ijtah 

14  00 

806 

5  5.' 

Viririnia 

3  50 
600 

300 
4  50 

600 

11  00 

725 

2  66 
6  00 
500 

9  5?:* 

Virtoe 

5  75 

550 

10  50 
730 

"i'oo* 

4  00 
675 
9  00 
10  00 
525 

Waahlnffton  and  Creole. . 

S(K' 

War  Kairle .    . 

Ward  Beecher 

800 

550 

800 
550 

550 
4  00 

13  00 
600 

6  so 
4  75 

WelUnffton.... ......... 

Woodville 

•  •  - 

Yellow  JAcket     . 

1 

Yule  Gravel 

69  50 

60  00 

9100 

61  00 

88  00 

71  00 

300  00 

83  50 

325  00 

10000; 

»»    ' 
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for  the  past  iu)elve  months, — Cou  tinned. 


Jane. 

July. 

Angnit 

September. 

October. 

November. 

December. 

1 

X 

8 

1 

1 

1 

t 

1 

^ 

s 

i 
1 

1 

i 
1 

1 

5 

1 

$1  75 
24  00 

$DS0 
17  00 

$2  50 

1  00 

22  00 

$1  00 

45 

13  00 

$0  50 
16  50 

$0  50 
11  50 

$0  60 
12  50 

$0  35 
500 

$0  35 
925 

$0  35 
500 

$0  50 
16  00 

$0  25 

8  87* 

$0  60 
12  00 

$0  30 

8  00 

16  00 

14  50 

31  00 

15  75 

34  75 

19  25 

30  00 

23  25 

27  50 

20  00 

20  00 

17  00 

20  00 

15  00 

SCO 

125 

200 

100 

125 

50 

1  50 

87* 

1  12* 

50 

1  75 

50 

2  75 

200 

1  00 

1  00 

1  00 

1  00 

1  00 

1  00 

3  00 

100 

2  m 

200 

2  12^ 

1  25 

15 

15 

300 

300 

20 

200 

3  00 

10 

21 

25 

25 

35 

05 

60 

35 

3  00 

1  00 
3  00 

200 
5  12f 
200 
46  OO 

1  00 
7  12* 

33  00 

1  50 

900 

3  00 

78  00 

1  00 

4  50 

1  50 

34  00 

1  25 

725 

1  50 

76  00 

90 

350 

1  50 

50  00 

250 

6  50 

2  50 

63  50 

4  00 
6  37* 
82  50 
4  50 

1  00 
4  00 
1  37* 
49  50 

2  00 

4  25 

2  00 

54  00 

1  50 

5  00 

1  37i 
250 
4  00 

56  00 

350 

11  00 

110  00 

500 

100 
225 
4  00 

3100 
350 
625 

74  00 
350 

2  50 
1  73 

38  00 

21  00 
1 

34  00 

13  50 

93  00 

4  50 

900 

56  00 

3  87i 

50 

13  00 

25 

""to 

100 
200 

6  50 

87  50 

500 

423 

65  00 
4  12* 

6  50 

75  00 

4  00 

4  25 

57  00 
3  87* 

5  50 

95  00 

4  50 

2  75 

46  00 

200 

300 

70  00 

225 

5  00 

79  00 

3  00 

4  00 

55  00 

1  75 

16  00 

36  50 

27  621 

31  SO 
SO 
75 

1  33i 
550 
3  62* 

2  00 
181  00 

17  50 

18  00 
35 

14  00 
20 

17  00 
50 

900 
35 

11  00 

50 

25 

1  50 

1  75 

4  SO 

7  00 

30 

49  50 

25 

1  50 

1  50 

1  75 

2  37| 
158  00 

15  50 

25 

150 

40 

1  50 

1  SO 

134  00 

25 

1  m 

1  374 

2  00 
2  73 
200 

175  00 

75 

1  m 

1  12i 
200 
200 
146  00 

25 

75 
1  00 

90 

3  37* 

200 

200 

151  00 

100 
525 
2  62* 
300 
160  00 

50 

4  25 

187* 

1  50 

128  00 

1  25 
200 

2  75 

55 
'266* 

65 

1  50 

2  00 

114  00 

145  00 

91  00 

100  00 

rj  00 

75 

«in 

185  00 

122  00 

52  00 

14  00 

6  GO 

• 

no  00 
126  00 
]6  37i 
725 

•  ••*••  • 

85  00 

75  00 

11  00 

500 

ira'oo* 

91  00 

18  00 

950 

50 

84  00 

63  00 

13  00 

1  00 

50 

iisoo 

67  00 

18  75 

9  75 

79  00 

49  00 

14  00 

6  50 

110  007.1  00 

88  00 

80  00 

15  75 

8  75 

55  66 

107  00 
19  00 

226  00 

130  00 

;9  00 

900 

ido'oo 

82  00 

15  50 

6  00 

90  00 

17  00 

9  75 

70  00 
14  50 
1  62* 

57  50 

13  50 

7  00 

4  00 

12  50 
75 

12  00 
50 

650 

5  25 

7  12* 
5  00 

2  50 

3  00 

6-2* 

10  00 

500 
125 

1  37i 

1  00 

50 
1  00 

40 
1  00 

150 

75 

525 
6  50 

350 
2  75 

3  87^ 

3  121 

500 
250 

4  00 
1  25 

4  50 
200 

300 
1  62* 

4  50 
3  00 

2  50 
1  25 

4  50 
1  75 

3  00 
1  00 

1  25 
75 

I  00 
50 

5  00 

133i 

4  624 

4  62i 

1  62i 

2  00 
1  75 

12  50 

55 

1  12* 

1  00 

1  25 
25 
SO 

• 

1  00 

50 

50 

125 
1  50 

55 

2;') 

1  00 

1  00 
500 

1  25 
10  00 

1  75 
12  00 

1  50 
12  00 

50 

600 

2  00 
18  00 

200 
800 

22  00 

12  00 

« 

:;;:::  :::i 

1  00 

1  1.0 

250 
50 

300 
.     4  00 

»  •  •     •  «  • 

250 
300 

2  75 

2  75 

2  25 

3  00 

1  50 
225 

250 

350 

1  50 
3  00 

1  00  1 
1 

3  00 

••••••* 

500 
600 

4  12* 

5  12* 

500 
725 

3  87* 
650 

4  37* 
725 

3  SO 
500 

3  25 

4  50 

1  75 

2  50 

3  50 
1  00 

2  00 

5  00 
7  Co 

2  75 

600 

650 
800 

4  50 
700 

1  00 

450 

8  00 

4  00 

200 

3  75 

150  00 

1  UO 

3  00 

108  00 

1  00 

3  50 
119  00 

3  00 
76  00 

550 
128  00 
162* 

300 
60  00 
1  66} 

5  00 

6  00 

4  m 

160  00 

4  75 
16  00 

125  00^^  nn  I 

101  00  ■>H  UO 

135  00 

84  00 

150 

504    MINES   AND   MINING    WEST   OF   THE    BOCKV   MOUNTAINS. 

Quotationgf  dividends^  and  aweatmenta  up&n  siofk  dealt  in  at  the  San  FrancUco  Stock  and 

Exchange  Board,' 

[Prom  the  San  Fraoclico  Stock  Report  of  January.  1673.] 


Name  of  companv. 


S 


CALirORMA  MINES. 


Alpine 

Amador 

B«llevae 

Cederberg 

Culaveraa 

Cottonwood  Creek 

Eureka 

Franeli 

OUllt 

Golden  Eagle 

Independent  Gold  Mining  Co.. 

Keyctone  Qvarts 

Mount  Anbam 

Moant  Jeffenon 

Norman 

OakTlUe  Qaarta  Mining  Co.... 

Peter  Walter .. 

Saint  Patrick  Gold  Mining  Co 

Tecumieh 

Yule  Gravel 


■i 

a 


2 

"i 


9 
1 
1 
S 


I 


a 


1,8C0 

1.850 

20,000 


3,200 

'i,'6e6 


2,375 

1,600 

10,000 


1.500 


B  S 

o 


12,000 
3,700 
6,000 


20,000 
30,000 
20,000 
16.000 
24,000 
10,000 
25,000 


%m 

i. 


is 


§. 


o 


fQ  50 
"225 


50 


25,000 


1  75 
10 


90 


65 


a 
» 
2 

5 


H 


w  3 


<'3 


33 


63 


$30,000 

"is^'ooo* 
"io,'oo6' 


I 


idBX'^i 


26,000 
2,400 


li  :-j 


1,754.  OJ 


22,500 


16,750 


5..»>i 


WASHOE  MZKX8. 


Arizona  and  Utah 

Alpha  ContoUdated 

American  Flat 

Bacon  M.  AM. Co 

Baltimore  GonaoUdated 

Beet&Beloher 

Belcher 

Bower* 

Bullion 

Buckeye 

Caledonia 

Central 

Central  No.  2 

CboHar-Potoal 

Contidenoe 

Consolidated  Virginia 

Consolidated  Gold  Hill  Quarts 

Cook  ft  Geyer • 

Crown  Point 

Orown  Point  Ravine 

Daney 

Danlandles 

Eclipse 

Empire 

Exchequer 

Flowery 

Globe 

Gould  &  Curry 

Hale  &  N6rcro«i 

Imperial 

iDsuranoe  

Jacob  Little 

Jnli» 

Justice 

Kentuck 

Knickerbocker 

Lady  Bryan 

McMeaus 

New  York  Consolidated 

Occidental 

Ophir 

Overman 1 

PhlL  Sheridan 

Pictou 

Rock  Island 

Savage 

Begrrgated  Belcher 

Senator 


10  42 


5 
75 


4 
6 
1 
I 


2 
5 


|0  75ft 


1 
8 
6 


1.800 

16,000 

3,0C0 

400 


1,900 
300 


65 


294 
1,040 


6,000 

5,000 

30.000 

10,000 


16,000 
6,000 

30,000 
4,000 

54,000 

22,400 
104,000 


2  75 

20  00 

25 

25 


1  50 
22  00 


9 


50 

5  5d 

6  35 


82,000 

100.000 

7,500 

2.500 


srr.oco 

132.000 


4J.  >jO 


8 


27.000 
IvM.  992 
660,400 


2,5a:,;y 


23* 


S4 


45 
6 
3 


5U 

f 

461 


52 
0 

50 


91 


02 


3 

9 

12 

34.4 

1 

21 


2,500 

I  •  W  •  •  •  •  i 

5,000 
150 
100 

2,800 
130 

1,160 
20,000 

1,600 
600 


25.000 
16,000 
20,000 
10,600 
20,000 
26,000 
24,960 
23,600 


75  06 
6  75 
9  00 


1,802,000 
108,000 
160,000 


16  50 
8  75 

U  84 


39 
6 


462,000 
£18.300 
279,600 


3,oeo,ft>' 


,LM' 


24,000 
100,000 


50 
6  28 


25 


12.000 
6:^1,370 


3.19e.C»' 


9 

6i 

13^ 


15} 
85 

7J 

3 

4i 

4 

8 

91 


u 

42 

574 


61 


8 


10 


2 

43 


62 
62 
li 


62* 
62 


10 

9 

1 

1 

15 

38 

14 


12 
2 

7 
4 


2 

5 

23 

23 


7 

14 

6 


2,000 

1,21)0 

70 

75 

400 

3.600 


1,200 
400 
184 

2,000 


2,000  , 


95 
1,200 


3,600 
3,600 
800 
1.400 
1,200 
1,200 
2.000 


24,000 
24.000 
25.000 
SD.OCO 

8,000 
30,000 
20,000 

4.600 

16,000 

1(H).  000 

30,000 


30,000 

21,000 

2.000 

24,000 


600  ; 

KJO  , 


36.  COO 
3.600 
10,000 
16.800 
12,800 
24,000 
30.000 
24.000 
16,<l00 
6.400 
24,(M)0 


4  00 


96,000 


5d.0i»' 


3  85 
19  50 


21 


192.500 
156,000 


713,  J-'-' 


217  00 

60  63 

6  70 


36 
36 
30 


20,000  * 

1,041,600  I  3, SO,??' 
970,000  1.5«».'" 
670.000     1.06T,?X 


8  37 

3  (10 

65  00 

3  00 


75 
16  50 
85  09 
78  61 


3S 


161,200 
63,000 

130,000 
72,000 

110,000 


1.S 


1 
22 


( 


m 

49  25 

aj  25  ■ 

75  . 


52 


27.000 

165,000 

1,429,600 

1,006,388 


-.1 


3.750  i 

898,00?  !4,l>V;,w**:) 

212,600  ; 

12,000  1 


MISCELLANEOUS. 


505 


QuotalioM,  ditidnuU,  and  OMeunKHte  upon  uiock,  ^-c— Contiuued. 


Name  of  compaiiy. 


WASBOX  Muns— Cont'd. 


SiemNeradA 

gfgregated  CaJadonia . . 

South  Ovmaaa 

8ntro • 

Silver  Hm 

SaeeorlLftlLOo...*. 

Tnaeh 

Tyler 

Union  Conaolldated  ... 
Uuh 


10  13 


WoodTilla 

Yellow  Jaekat. 


WXniKMUCCA. 
Starlii^t 

PBXLADKLPHIA. 

Behnont 

BELMORT. 

Ifarphj. , 

WBXTX  PI5E. 


t 


•OlM 


n 


41 


Ocnenl  Lea 

Slanunoth...... .......... 

Noonday..... 

Original  Hlddon  Treainre. 

AIlTorWaTa 

'WaxdBeeciier 


IDAHO  MIIIES. 


Cmptre , 

Oolden  Chariot 

IdaEUmora 

Mahogany 

Minnaiota 

North  OroPhio 

Sooth  Gharioi..^... 

Viitna 

War  Eagle 


curs  DXfTRICT. 

EzeeUior 


i 


05 


7* 


H 


5i 


38 


1 
1 


14 


7f 


XLT  OI8TBICT. 


Arkan«as« 

Amelia 

Ameriean  Fbiff 

Alpe .77. 

Bowery 

^^^pmao......  ......  . 

Chief  of  the  HIU 

Candor 

Sly  ConiolldAted 

Koehe  Went  Extenalon 

Harper 

Uoluk  4kHant 

Ingomar............... 

Uanhoe 

JoUy  Traveler 

Keatneky 

Lcblgh 

liUianHall 

Loniae 

Meadow  Valley 

Marion 

Vea^ow  Valley  Eaat... 


5 

11 

11 

8 

8 


1 
6 
7 
7 
S 
8 
3 
2 
1 


e 


7,600 

20 

2;  200 

803 


1,400 
1,200 


0^900 


S  o 

o 


2,000 


1,800 
1,800 
1,000 


1,800 


750 


790 

1,070 

800 

680 

2i6Q0 

1,000 


300 
'800 


20.000 
10,000 
24,000 
24,000 
54,000 
28,800 
5,000 
33,000 
20,000 
20.000 
28.000 
24,000 


25,000 


S. 


i 


a 
a 
o 

•  "a 

3 

o 
H 


$5  50 


50 
1  00 


63  23 


4 

a 
I 

5 


11 


25 


80,000 


20.000 

36,000 
90,000 
21,333 
20,000 
24,000 


25.000 
10,000 
10,000 
10,000 
20.000 
10,000 
20^000 
20.000 
10,000 


12,000 


30,000 


50 

1  95 

265 

12  50 

7  60 


50 
35  90 
21  00 


3 
9 

9 
2 
2 


50 
00 
50 
50 
50 
00 


I 

O  ■ 


1500,000 


125,400 


10,000 
20,000 


1,518,000 


9 
6 


50 


H 


$102,500 


22,800 


2,164,000 


10,000 

70,200 

53,000 

266,662 

158,000 


25,000 

155,000 

910,000 

104,000 

40,000 

5,000 

50^000 

50,000 

90,000 


22,500 


31,099 


350.000 
60,000 
15^000 


8 

3i 

1 


8^ 
3» 


31 


1 
2 
2 
1 


1 

i' 


30,000 

3a  000 

30,000 
30,000 
30,000 
25,000 


200 
1  75 
1  75 


60^000 
37,500 
52.500 
15,000 


35,000 


00 
50 
60 


25,000 
16,000 
21,000 


3» 
1 


31 
U 


3 
3 
1 
2 
1 


3.600 
1,000 


30,000 
40.000 
30,000 


75 
50 
60 


17* 


17» 


1 
3 

7 


1,000 
1,000 
1,000 
2,400 


30,000 
30,000 
15,000 
30,000 
60.000 
30,000 


50 


58,500, 

'i5,"6oo* 
"ii'ooo* 


50 

63 

3  50 


15 


18,995 
210,000 


1,080,000 


506     MINES   AND   MINING   WEST   OF   THE   ROCKY   MOUNTAINS. 
Quotations^  dividends,  and  assessments,  upon  stocks,  j-c, — Cootinacd. 


Name  of  company. 


9/ 


8  . 


MockiDg-Bird 

Newark 

Orient 

Page  ft  Panaea 

Peavine 

Pioehe  

Raymond  &  Ely 

surer  Peak 

Stanford : 

Sterling 

Spring  Mount 

Spring  Mountain  Tunnel . 
Washhigton  Sl  Creole . . . . 


M.VBXKA  DISTRICT. 


AdamiHlll 

Eureka  Coniclidated. 

Jackson . 

Phenix 

Suu:  Gonaolidated . . . . 


$0  1U 
85 


ESMERALDA. 

Juniata  Consolidated. . 

UTAH. 


Deaeret  Consolidated. 
Wellington 


2* 


11* 


^lli 
85i 


2i 


2 


3 
8 

1 


I 


111 


u 


3 
5 


12 
3 
3 

7 
2 


1,200 
800 
1,000 
S,400 
1,000 
1,000 
5,000 


a  ^ 


O 


30,000 
3:2.000 
20.000 
40,000 
30,000 
20,000 
30,000 
30,000 


a 
o 


|1  S5 


20Q>1 


1 
1 


18^000 


5^000 


2,400 


30.000 
30.000 
20,000 
30,000 


50,000 
50,000 
50,000 
50,000 
50.000 


50,000 


30,000 
50,000 


1  00 

50 

1  50 


50 


75 
2  75 


SO 


f 


"as 


sii 


o^ 


c  - 


$40,000 


3 

SO 


75 
4  12 

50 


20 


40,000 

]5.0t]0 

•   30,000 


15,000 


15,000 
8^1,500 


35.000 


2,685,i30i 


37,500 

2)2.500 

25.000 


6,000 


»■»*'; 


27;4  WJ 


ERRATA. 

During  the  publication  of  tbis  report  the  CommiBsioner  was,  for  tb©  greater  part  o! 
the  time,  at  too  great  a  distaDce  from  Washington  to  read  the  proolB.  The  care  and 
uccuracy  of  foremen  and  proof-readers,  and  ot  Capt.  C.  W.  Raymond,  who  revised  the 
galleys  and  pages,  have  prevented  the  occurrence  of  serious  errors.  In  some  casea. 
however,  proper  names  with  which  the  revisers  were  unfamiliar  have  been  print^l 
erroneously.  Thus,  on  page  1,  Mr.  Deetken,  of  Grass  Valley,  Oal.,  appears  as  **  DntkcnT 
on  page  1^,  Mr.  Van  Xennep,  of  Unionville,  Nev.,  will  find  difficulty  in  recognizing 
himself  as  "  Van  Jamep ;"  and  on  page  155  Mr.  Negus,  of  Star  City,  Nev.,  eaffeiB  ^ 
change  into  '*Nequs."  These  correspondents,  and  any  others  who  may  be  annoyed  hy 
such  errors  of  the  types,  are  begged  to  excuse  the  offense,  in  consideration  of  the  dif- 
ficulties of  the  case.  It  is  really  impossible  for  a  printer  in  any  doubtful  case  to  know 
how  a  gentleman  spells  his  name,  unless  he  knows  the  gentleman.  The  names  of  rained, 
which  are  frequently  whimsical  in  origin  and  in  orthography,  present  still  greater  tm- 
barrassments.  Less  excusable  is  the  transfoxmation,  on  page  162,  of  **  nut-pine  "  into 
"  not  pine." 

R.W.R. 


INDEX   OF   MINES. 


A. 

Page. 

Abbot,  LakeCoooty,  California 10 

A.  B.,  Park  Coanty,  Colorado 301 

Absecome,  Park  Connty,  Colorado 300 

Acaoia,  Alpine  Countyy  California 11 

Ada  Bell,  Placer  County,  California 105 

Adams  d&Farron,  Lander  County,  Nevada 14^ 

Adams  &  Stahl,  Sammit  County,  Colorado 284 

Adams  Hill,  Lander  County,  Nevada 501,507 

Adams,  Humboldt  County,  Nevada 155 

A.  Delaine,  Summit  County,  Colorado 284 

Aguardiente,  San  Diego  County,  Califomia 24 

Ajax,  Park  County,  Colorado 300 

Alabama,  Clear  C^k  County,  Colorado 276 

Alceon,  White  Pine  County,  Nevada 168 

Alexander,  Calaveras  County,  California.... 33 

Algoma,  Beaver  Head  County,  Montana 221 

Alice  Cary,  Park  County,  Colorado 301 

Alice,  Utah  County,  Utah 257 

Alida^  Land^  County,  Nevada 140 

Allen,  Jefferson  County,  Montana 236 

Alliance,  Lander  County,  Nevada 140 

Almaden,  Spain 9 

Alma  Extension,  Park  County,  Colorado 300 

Alma,  Park  County,  Colorado 300 

Alpha,  Humboldt  County, Nevada 157,501,505 

Alpha,  Storey  County,  Nevada 114,115 

Alpha,  Tuolumne  County,  Califomia 32 

Alpine,  Amador  County,  Califomia 43, 501, 505 

Alpine,  New  Mexico 311 

Alps,  Gilpin  County,  Colorado 290 

Alps,  Lincohi  County,  Nevada * .' ...178,179,501,506 

Alflop,  Lander  County,  Nevada 140 

Alta  California,  Jefierson  County,  Montana •• 229 

Altman,  White  Pine  County,  Nevada 171 

Alturas  Company,  Sierra  County,  Califomia 89 

Amador,  Amador  County,  California 44,501,505 

Amador,  (Original,)  Amador  County,  California 36,40- 

.^mazon,  Jefferson  County,  Montana 235 

Ama7X>n,  Nye  County,  Nevada 501 

Amelia,  Lincoln  County,  Nevada 506 

American,  Churchill  County,  Nevada 175 

American  Company,  Nevada  County,  California 68 

American  Eagle,  Nye  County,  Nevada.... 173 

American  Flag,  Gilpin  County,  Colorado 290- 

American  Flag,  Lincoln  County,  Nevada 178, 179, 185, 501, 506 

American  Flag,  Tooele  County,  Utah 256> 

American  Flat,  California 501,505 

America,  Tooele  County,  Utah 256 

Angers,  Calaveras  County,  California 34,103* 

Angola,  Park  County,  Colorado : 301 

Antarctic,  Lander  County,  Nevada 140 

Antelope,  Clear  Creek  County,  Colorado 268,275 

Antelope,  Park  County,  Colorado 300 

Antelope,  Tooele  County,  Utah 256 

Antelope,  San  Diego  County,  Califomia 24,25 

Antelope,  White  Pine  County,  Nevada IBft 
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508         N  INDEX   OP   MINES. 

* 

App,  Biskiyon  County,  California h\ 

Appy  Taolamne  County,  California 8,30,l"i 

Arotio,  Park  County,  Colorado 3Uu,*'l 

Argenta,  Humboldt  County,  Nevada lol 

Argentine,  Clear  Creek  County,  Colorado 268,:^b 

Argentum,  Jefferaon  County,  Montana t^ 

Argyle,  Beaver  Head  County,  Montana :^1 

Amona  and  Utah,  Nye  County,  Nevada 50\,:€> 

Arizona,  Humboldt  County,  Nevada 153,154,1^' 

Arizona,  Nye  County ,  Nevada i'-^ 

Arkanaas,  Lincoln  County,  Nevada .^ j >• 

Arlington,  Boulder  County,  Colorado tH 

Athens,  Park  County,  Colonido >'. 

^  Atlanta,  Altnraa  County,  Idaho 904,5fil 

*  Atlantic  and  Pacific,  El  Dorado  Conntv,  Califoruia ^ 

Atlantic  Cable,  Deer  Lodge  County,  Montana '2^ 

Atlantic  Cable>  San  Diego,  County,  California 24.^> 

Atlantic  Cable,  White  Pine  County,  Nevada I'i 

Atlantic,  Clear  Creek  County,  Colorado 26d,2:r>>i 

Augustine,  Park  County,  Colorado ^ ^'> 

Aurora  North,  White  Pine  County,  Nevada. 1^ 

Aurora,  Fresno  County,  Calilbrnia. 1" 

Aurora  South.  White  J'ine  County,  Nevada 1G2, 163, 164, 167, 1<>^ 

Austria,  JemwBon  County,  Montana ^'* 

Australia,  Park  County,  Colorado... ^ ^*' 

Autocrat,  Park  County,  Colorado ^*' 

Aztec,  Park  County,  Colorado ^> 

B. 

Baby,  Park  County,  Colorado - 3"J 

Bachelor's,  Plumas  County,  California.... 9^t^'' 

Bacon,  Story  County,  Nevada ^ ;il6,501,o»k' 

Badger,  Beaver  Head  County,  Montana '^' 

Badger,  Elko  County,  Nevada ^^^ 

Badger  Flume  CompMdy,  Summit  County,  Colorado '^ 

Baffdad,  Park  County,  Colorado 3"^ 

Badger  Hill  and  Cherokee,  Nevada  County,  California ^'^ 

Bailey  Brothers,  San  Diego  County,  California ^' 

Baker,  Placer  County,  California )'^' 

Bald  Mounti^n,  Beaver  Head  County,  Montana *'^^' 

Bald  Mountoin  Company,  Sierra  County,  California '^'[ 

Bald  Mountain,  Plnmae  County,  California ^ 

Ballarat,  Park  County,  Colorado 3«« 

Baltic  Gravel  Mining  Company,  Nevada  County,  California ^'^ 

Baltic,  Park  County.  Colorado , ^\ 

Baltimore,  Storey  County,  Nevada 501, >>• 

Banehart,  Shasta  County,  Califoraia jt ^'^ 

Bank,  Park  County,  Colorado '^[5* 

Banner,  Beaver  Head  County,  Montana r.-  *'^ 

Banner,  Boise  County,  Idaho '^^'^ 

Banner  State,  White  Pine  County,  Nevada .^ ^T 

Banner,  White  Pine  County,  Nevada ^^** 

Bantista,  Santa  Clara  County,  California K 

Bardwelrs,  Plnmas  County,  California \ 

Barney,  Park  County,  Colorado ^[: 

Bartola,  Calaveras  County,  California  - '^ 

Batavia  and  Pacific,  Humboldt  County,  Nevada Y^ 

Bates,  Gilpin  County,  Colorado [-;'!, 

Bay  State  Mining  Company,  Colorado *"'. 

Bay  State,  Owyhee  County,  Idaho li^'»^'' 

Bear  River,  Placer  County,  California ^^1 

Bedford,  Silver  Star  District,  Montana : '"" 

Bed  Bock  Tunnel,  Nevada  County,  California 1".; 

Beebe  &  Co.,  £1  Dorado  County,  California .;^ 

Beeger,  Park  County,  Colorado j;;' 

Beery  Tunnel,  Lake  County,  Colorado : r: 

Belcher,  Storey  County,  Nevada 114, 115, 116, 117, 118, 120, 135, 136,4iW,ri01..''V 

Bellevue,  Placer  County,  CaUfornia Oi).''t'l.*^* 
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{elleview,  Jefferson  Coonty,  Montana 235 

tellvse,  Park  County,  Colorado 300 

ielmonty  Clear  Creek  Connty,  Colorado , 268,276 

ielmont  Company,  Nye  Connty^l^evada... 172 

Selmont,  Inyo  County,  California 18 

k*lmont,  Park  County,  Colorado 300 

Selmont,  White  Pine  Coon^,  Nevada 501, 506 

(emis,  Batterfield  Ca&on,  Utah 255 

kmroeed^  Co.,  Summit  County,  Colorado 283 

^Dada,  FVeeno  County,  California • 10 

^nnett,  Esmeralda  County,  Nevada. • 175 

^n  Seymour,  Deer  Lodge  County,  Montana 228 

{enton  Gulch,  Siskiyou  County,  California »• 105 

^t  Sl  Belcher,  Storey  Coun^,  Nevada  ....» 111,501 

)igBlue,  San  Diego  County,  Califomia '       26 

3)g  Channel,  Placer  County,  California 56,105 

%  Emma,  Park  County,  Colorado 300 

>igg8,  Nevada  County,  California.... • 104 

iig  Hole,  Beaver  Head  County,  Montana 220 

)ig  Horn,  Park  County,  Colorado 300 

%  Mine,  Calaveras  County,  California 34,36 

%  Smoky,  White  Pine  County,  Nevada , 162,163 

%  Spring,  Placer  County,  California , 105 

%  Sunflower,  Park  County,  Colorado 300 

^irdseye  Creek  Company,  Nevada  County,  CiUifomia 69 

^bmarck,  Beaver  Head  Coua^,  Montana  •« 221 

iismarck,  Jefferson  County,  Montana 235 

Msmarck,  Lewis  and  Clarke  County,  Montana 239 

ii8on,Park  County.  Colorado 301 

fitters  and  Company,  £1  Dorado  County,  California 49,50 

ilack  Bear,  Klamath  County.  California 8,100,101 

ilackBear,  Park  County,  Colorado 301 

ilack  Bird,  Park  County,  Colorado 300,301 

{lack  Dan,  Park  County,  Colorado 301 

^lack  Exteasion,  Madison  County,  Montana 239,240 

^lack  Hawk,  Beaver  Head  County,  Montana d..... 218 

ilack  Hawk,  Lincoln  County,  Nevada 186 

^lack.  Lander  County,  Nevada 139 

Uack,  Madison  County,  Montana — 239 

Uack  Warrior,  Tooele  County,  Utah 256 

UindLode,  Lander  County,  Nevada 140 

iloomingdale,  Butte  County,  California 75 

iloeGi^vel,  Placer  County,  California • 55 

Moe  Gravel,  Yuha  County,  California 70 

Mae  Jacket,  Park  County,  Colorado ^ 301 

Mue  Jay,  Boulder  County,  Colorado 293 

tine  Jay,  Park  County,  Colorado 300 

Mne  Lead,  San  Diego  Countv,  California 24 

Hne  Lodge,  Lander  County,  Nevada 138 

Mae  Lode,  Lander  County,  Nevada 139 

nne  Point,  Yuba  Cannty,  California 70,71 

Une  River  Mining  Company,  Summit  County,  Colorado 284 

iobtail,  Arizona 315 

^>btail,  Gilpin  County,  Colorado 287,290 

M)hy  Boms,  El  Dorado  County,  California 103 

Wt'8  Hill,  Trinity  County,  California /- 99 

V\ti  Accord,  Plumas  County,  California 94 

kniaparte,  Beaver  Head  County,  Montana 218 

(oDDie  Doon,  Park  County,  Colorado 301 

(ooth,  Park  County,  Colorado .• 300 

IcMtoD  and  Colorado  Company,  Black  Hawk,  Colorado 279 

^ttle  Hill,  El  Dorado  County,  California 52 

toulder  County  Lode,  Boulder  County,  Colorado 291 

^ivee,  Calaveras  County,  California 103 

towers,  Storey  County,  Nevada - 116 

lowers,  White  Pine  County,  Nevada 501 

►owt'ry,  Lincoln  County,  Nevada 178,179,501 

'»owlder,  Salt  Lake  County,  Montana 250 

k> wman  and  Worthingham,  El  Dorado  County,  California 49, 51 
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.Boyce  and  Brother,  Sierra  County,  California 85 

Bradley  &  Gardner,  Placer  County,  California 1-^ 

Brick  Pomeroy,  Clear  Creek  County,  Colorado 2G8,r: 

Briggs,  Gilpin  County,  Colorado 'S*' 

Bright  Star,  Kern  County,  California '■'• 

British  Empire,  Beaver  Head  County,  Montana '^1* 

Broas,  Park  County,  Colorado '^'^ 

Brown,  Clear  Creek  County,  Colorado 268,ir- 

Blown  &  Co.,  or  Sailor,  Placer  County,  CaUfomia 1 ' 

Brownell,  Beaver  Head  County,  Montana. .-... ^>' 

Brownell,  Park  County,  Colorado .••.... 

Brown  &  Murray,  Siskiyou  County^ California 1''^ 

Brownlow,  Park  County,  Colprado 'f 

Brownlow  Extension,  Park  County,  Colorado ^• 

Brown's  Hill,  Nevada  County,  CaUfomia [i 

Brown's  Hopie,  Esmeralda  County, Nevada... Ij* 

Brown's,  Nevaida  County,  California ' ' 

Buckeye  No.  2,  Alpine  County,  California | 

Buckeye  Hill,  £1  Dorado  County,  California 

Buckeye,  Park  County,  Colorado J* 

Buckeye  No.  1,  Park  County,  Colorado I' 

Buckeye  No.  2,  Park  County,  Colorado '^\ 

Buckeye  State,  Park  County,  Colorado ^.': 

Buckeye,  Tooele  County,  Utah - ^; 

Buckeye,  Washoe  County,  Nevada ^^^'f' 

Buckeve,  Wyoming ^^ 

Buckskin  Joe,  Park  County,  Colorado ^*' 

Buckskin,  Park  County,  Colorado 9ffiM 

Buel  North  Star,  Lander  County,  Nevada Vk^^^ 

Buena  Vista,  San  Diego  County,  California •        I] 

Buffalo,  Butte  CountyJGIalifomia ^ 

Buffalo,  Deer  Lodge  County,  Montana r\ 

Buffalo  Head,  Park  County,  Colorado f- 

Bull  Dog,  Park  County,  Colorado • ^ 5^^ 

Bullion,  Boulder  County,  Colorado ^• 

Bullion,  Humboldt  County,  Nevada ^\ 

Bullion,  Idaho  County,  Idaho ^' 

Bullion,  Park  County,  Colorado ^  f*' 

Bullion,  Storey  County,  Nevada.--. ^^^'^li'r 

BuUwhacker,  Lander  County,  Nevada 148,l«>fp 

Bumpns  Ca&on,  Placer  County,  California ^J^ 

Bunker  Hill,  Amador  County,  CaUfomia J^ 

Bunker  Hill,  Park  County, Colorado ^.'^ 

Burke,  Lincoln  County,  Nevada I'^'Jl; 

Buroside,  White  Pine  County,  Nevada - ^ 

Burroughs,  Gilpin  County,  Colorado f' 

Butcher  Boy,  Placer  County,  California • ,^J:^ 

Butte,  Humboldt  County,  Nevada l*,!^- 

.  Buttercup  Company,  Lauder  County,  Nevada ^ 

C. 

Cable,  Beaver  Head  County,  Montana h 

Calavefas,  Calaveras  County,  California ^  % 

Caledonia,  Sien&  County,  California .  J^ 

Caledonia, Storey  County, Nevada.--- 50,114,m^ 

California,  Boise  County,  Idaho L 

CaUfomia,  Gilpin  County,  Colorado .^fT, 

CaUfornia,  Storey  County,  Nevada ^^'% 

CaUfomia,  Yolo  County,  CaUfomia .^) 

Camargo,  Lander  County,  Nevada ^ 

Cambria,  Butte  County,  CaUfomia g.^aL 

Camp  Douglas  Consolidated,  Tooele  County,  Utah ^^^ 

Canada,  Deer  Lodge  County,  Montana ^ 

Canfield  d&  Johnson,  Summit  County,  Colorado .^ 

Canton,  White  Pine  County,  Nevada » ^i 

Ci^itol,  Park  County,  Colorado • ^t 

Careless  Boy,  Pork  County,  Colorado : ^ 

•  Cariboo,  Wyoming 
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Caribon,  Boulder  County,  Colorado 291 

(ariso,  Wyoming 306 

(.'arney  &  Goodspeed,  Nevada  Coanty,  California 69 

Caroline,  White  Pine  County,  Nevada t 166, 167, 168, 172 

(arrie.Elko  County, Nevada 161 

Carrie  Steele,  Tooele  County,  Utah 256 

(arson  Creek,  Calaveras  County,  California 103 

CaiiHon,  Williams  &  Co.,  Union  County,  Oregon 210 

Cusbier,  Clear  Creek  County,  Colorado 268,275 

Casto,  Gilpin  County,  Colorado ^ 290 

( 'ayote,  Clear  Creek  County,  Colorado 277 

Cayuga,  Park  County,  Colorado 300 

Cavern,  Park  County,  Colorado 300 

CD,  Park  CouAy,  Colorado *. 301 

Cwiar,Nye  County,  Nevada 173 

Cedar,  Placer  County,  California i 58 

Odarberg,  El  Dorado  County,  California 8, 47, 492 

Celestial,  Boulder  County,  Colorado 293 

Cement  Hill,  El  Dorado  County,  Califomia 52 

(Vment  Mill,  Placer  County,  California •         58 

Central,  Clear  Creek  County,  Colorado 276 

Central,  Nevada  County,  California 104 

(Vntral,  Storey  County,  Nevada 109,110,501 

(Vutral  No.  2,  Storey  County,  Nevada 501,505 

Challenge,  Storey  County,  Nevada 120 

Champion,  Park  County,  Colorado 301 

Champion,  Lauder  County,  Nevada 153 

Chandler  and  Beal,  Tuolumne  County,  Califomia 31 

Chaparral  Hill, Calaveras  County, California... J 103 

Chapman,  Lincoln  County,  Nevada ^ 179 

Cbapparal,San  Diego  County,  CaUfomia 24,26 

Charity,  Idaho  County,  Idaho 201 

Charter  Oak,  Beaver  Head  County,  Montana 217 

Chase,  Park  County,  Colorado 301 

Cherokee  Flat  Company,  Butte  County,  Califomia 73 

Chester,  White  Pine  County.  Nevada 167 

Cfcicago,  Park  County,  Colorado 300 

Chicago,  Shasta  County,  Califomia 100 

Chief  of  the  Hill,  Lincoln  County,  Nevada 178,179,501,506 

Chile  Gulch  Pluming  Co.,  Calaveras  County,  California 104 

Chloriders,  White  Pine  County,  Nevada 168 

Chollar-Potosi,  Storey  County,  Nevada.  .108, 113, 114. 119, 120, 130, 131, 132, 133, 492, 501 

Chonleur,  El  Dorwlo  County,  Califomia 103 

C.  H.  Rodgers,  Park  County,  Colorado 300 

Chnrch  and  Golden  Gate,  Placer  County,  Califomia...' ^.^  105 

City  of  Richmond,  San  Diego  County,  Califomia 24 

Clara  Morelaud,  Deer  Lq^ge  County,  Montana 228 

Clara,  Salt  Lake  County,  Utah 250 

Clark  Mining  Company,  Clear  Creek  County,  Colorado 274 

Clear  Creek,  Butte  County,  Califomia 104 

Clegg  4b  Young,  Summit  County,  Colorado 285 

Clevelaml  and  Sierra,  Sierra  County,  California 85 

Clifi;  Clear  Creek  County,  Colorado '....  275 

Cliff,  Deer  Lodge  County,  Montana • *        224 

Clifl' Extension,  Deer  Lodge  County,  Montana • 224 

Cliff,  Park  County,  Colorado 301 

Clift,  Clear  Creek  Couniy,  Colorado -. 266 

Clinton,  Park  County,  Colorado 801 

nipper,  Carr  Fork,  Utah 255 

<^1y(le,  Amador  County,  California 102 

Coe,  Nevada  County,  Califomia 62 

(oin,  Clear  Creek  County,  Colorado 268,275 

Cold  Spring,  Park  County,  Colorado 301 

Cold  Stream,  (Maine,)  Clear  Creek  County,  Colorado. •••• 275 

Collins,  Park  County,  Colorado 300 

Colonel  Fuller,  Summit  County,  Colorado 284 

Colorado,  Clear  Creek  County,  Colorado 271,276 

Colorado,  Hairs  Gulch,  Colorado 301 

Colorado,  Park  County,  Colorado 300,301 
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Colombia,  BoiaeConnty,  Idaho i^ 

Colombia,  Boulder  Coonfy,  Colorado "S^i 

Colombia,  Jefferson  Coonty,  Montana £S 

Colombia,  Park  Coontsr,  C<#orado U 

ColomboB,  White  Pine  Coonty,  Nevada Ife 

Colombos,  Park  Covnty,  Colorado '^\ 

Comanche,  Deer  Lodge  Coonty,  Montana ii^ 

Combination,  Nye  Coonty,  Nevada 17) 

Combination,  Park  County,  Colorado )v 

Comet,  Park  Coonty,  Colorado 9>1 

Comet,  Sierra  Coonty,  California "1 

Comoro,  Park  Coonty,  Colorado $> 

Compass  and  Square,  Clear  Creek  Coonty,  Colorado ^,'^''' 

Compton,Park  Coonty,  Colorado ? 3*' 

Comstock,  Storey  Coonty,  Nevada 1>6 

Comstock,  Sommit  Coonty,  Colorado ' ^^ 

Comstock,  Tooele  Coonty,  Utah '£* 

Concordia,  Park  Coonty,  Colorado J*' 

Condor,  Lincoln  Coonty,  Nevada 17S,ls5,ri<'l 

Condor.Park Coonty  Colorado ^^* 

Confidence,  Altoras  Coonty,  Idaho ^^ 

Confidence,  Lander  County,  Nevada ^'1 

Confidence,  Park  Coonty,  Colorado 300,3i)l 

Confidence, Storey  Coonty, Nevada.^ 11^«^' 

Confidence,  Tnolomne  County,  California 30,104 

Confidential,  Park  Coonty,  Colorado 3ii' 

Congress  Independent,  Lander  Coonty,  Nevada ^ 1^'; 

Conly  and  Gowell,  Plomae  Coonty,  California ^ 

Connors  &  Cobb,  Summit  Coonty,  Colorado ^^ 

Conqoeror,  Clear  Creek  Coonty,  Colorado *^| 

Consolidated  Chloride,  White  Pine  Coonty,  Nevada .....' 'f^ 

Consolidated  Gold  Hill,  Washoe,  Nevada f':' 

Consolidated  Silver  Wedge,  White  Pine  Coonty,  Nevada 'f^ 

Consolidated  Virginia,  Storey  Coonty,  Nevada '^^ 

Consolidation,  Tooele  Coonty, Utah f^ 

Constancia,  Arizona ;... ^- 

Cook  and  Oeyer,  Washoe^  Nevada '^'\ 

Copper  Glance,  White  Pine  Coonty,  Nevada ^^ 

Copperopolis,  Utah  Coonty,  Utah j^ 

Cora,  Park  Coonty, Colorado 200,'^n 

Cordova,  Deer  Lodge  Coonty,  Montana ^\ 

Corey,  Clear  Creek  County,  Colorado ^*J 

Cosmopolitan,  Park  Coonty,  Colorado • ^ 

Costello, Park  Coonty, Colorado , *,. 

Cosnmnes,  Amador  County,  California !^? 

Cottonwood  Creek  Gold  Mining  Company,  California ^^'^^? 

Cottonwood,  Owyhee  County,  Idaho ♦ 1^? 

Coyote  Hill,  El  Dorado  County,  California J^ 

C.  P.  Clark,  Sum n|it  County,  Colorado ^ 

Crane  &Co., Union  County, Oregon -'j 

Crane's  Gulch,  El  Dorado  County,  California ^Y 

Crater,  Plaqer  County,  California .•-  ^    * 

CreolCi^Lincoln  County,  Nevada ^*^'  2 

Crescent,  Plumas  County,  California 1 ^^ 

Cricket,  Park  County,  Colorado J;  I 

Crismon,  Utah  County,  Utah , f' 

Croesus,  Placer  County,  California 1 y, 

Croesus,  Tooele  County,  Utah , ^j^ 

Crone  &  Fuller,  Summit  County,  Colorado 1 ^ 

Crown  Point,  Owyhee  County,  Idaho il! 

Crown  Point,  Park  County,  Colorado *. 

Crown  Point,  Storey  County,  Nevada.  114, 115, 116, 117, 118, 119, 120, 133, 134,492,r»iil .;J*! 

Crystal,  Clear  Creek  County,  Colorado ;» 

Crystal  Fountain,  Park  County,  Colorado *1 

C.  S.,  Park  County,  Colorado ;?,! 

Cupel,  Arizona ^^ 

Curr^y,  Clear  Creek  County,  Colorado tL^ 

Curtis,  Lander  County,  Nevada ifi 

Czar,Beaver  Head  County, Montana 


INDEX   OF   MIKES.  513 

Page. 

Daisey  Hill,  Nevada  County,  Calif oiuia 62 

Dftlton,  Madison  County,  Montana 240 

DaQebroge,  Ynba  Con nty,  California 71,72 

Dauey,Storey  County, Nevada iu 501,505 

Daniel  Stanton,  Lewis  and  Clarke  County,  Montana .  2^^ 

D. 

Dardanelles,  Waahoe,  Nevada 501,505 

Darling's,  El  Dorado  County,  California 52 

Davenport,  Salt  Lake  County,  Utah 248 

Davis,  Madison  County,  Montana - 240 

Day,Deor  L<xlge  County, Montana 228 

Davton,  White  Pine  County,  Nevada • 163 

D.  D.,  Park  County,  Colorado 300,302 

Dead-Head,  £1  Dorado  County,  California 104 

Dead  Horse,  Calaveras  County,  California 103 

DeIeTan,Park  County,  Colorado *. 301 

Del  Monte,  Beaver  Head  County,  Montana 216,217 

Del  ton,  Madison  County,  Montana 239 

DeDsmore,  Park  County,  Colorado 301 

Denver  City,  Park  County,  Colorado , 300 

D^emona,  Lincoln  County,  Nevada 178 

Deseret  Consolidated,  Utah 507 

Deseret,  Tooele  County,  Utah 258 

DtiSoto,  Humboldt  County,  Nevada •- 155 

De  Soto,  Park  County,  Colorado 300 

Dexter,  Arizona 315 

Dexter,  New  Mexico 310 

Dick  Lord,  Park  County,  Colorado 300 

Dictator, Boise  Connty.Idaho 203 

Dikemau,  Simon  H.,  Nevada  County,  California 104 

Dilrz,  Mariposa  County,  California 103 

Dirago,  White  Pine  County,  Nevada 17.0 

Dives, Clear  Creek  County, Colorado 268,275 

Dixie,  Deer  Lodge  County,  Montana -. 229 

Dixon  &  Cooper,  Shasta  County,  California 105 

Dollarhide,  Lander  County,  Nevada 140 

Dolly  Yarden,  Buckskin  Joe  District,  California 300 

Dolly  Varden,  Geneva  District,  Colorado 301 

Dolly  Varden,  Hall's  Gulch,  Colorado 301 

Dolly  Varden,  Park  County,  Colorado 300 

Donahue,  Arizona 315 

Don  Juan,  Monterey  County,  California 106 

Don  Mif^uel,  Monterey  Conn ty,» California 106 

Don't  Bodder  Me,  San  Diego  County,  California 24 

Donghis  Consolidated,  Tooele  County,  Utah , 255,256 

Dry  Creek  Company,  Shasta  County,  California '. 99 

Dudley,  Lander  County,  Nevada 147 

Duncan,  Boise  County^  Idaho • 204 

Dunderberg,  Lander  County,  Nevada 147,148,149 

Dunderberg,  Mono  County,*  California 17 

Dunlap,  Boise  County,  Idaho 202,203 

Dutch  Flat  Blue  Gravel,  Placer  County,  California 57 

Dutch  FJat  Cafion,  Placer  County,  California 105 

Dutch  Flat  and  Franklin,  Placer  County,  California 105 

D  Walker,  Summit  County,  Colorado 284 

E. 

Eagle  Bird,  Clear  Creek  Countv,  Colorado 268,275 

EagleBird,  Salt  Lake  County,  Utah 255 

Eagle,  Nj-e  County,  Nevada 174 

Eagle  Salt  Works,  Humboldt  County,  Nevada 187 

Eagle,  Sierra  County,  California .• 84 

East  End  Miner's  Delight,  Wyoming 307 

Easton,  Madison  County,  Montana , 239,240 

East  Sheboygan,  White  Pine  County,  Nevada 166 

Eberhardt,  ^fadison  County,  Montana 240 

Eberhardt,  White  Pine  County,  Nevada .162,163,166,167,168 

33  M 
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Eclipse,  AlturtM  Coanty^  Idaho 206 

EclipMe,  Amador  County,  California VH 

£clii>8e,  Park  County,  Colorado 'H* 

Eclipse,  Placer  County,  CaliiVirnia \\ii 

EcHpHe,  Stoivy  County,  Nevada ....llG,S01,oik> 

Eddy,  Nevada  County,  California I UC 

Ed<rar,  Clear  Creek  County,  Colorado : f^d 

£dp:ar.  White  Pine  County,  Nevada lK>,h~ 

E.  D.  Peteiti,  Park  County,  Colorado 301 

£1  Dorado,  Amador  County,  California !>« 

ElDonulo,  El  Dorado  County,  California ItC 

Eldorado,  Lauder  County,  Nevada 14?,  US 

£1  Dorado  South,  Nye  County,  Nevada I*- 

Elephant,  Park  County,  Colorado 4H 

Elgin,  Lincoln  County,  Nevada H 

Elgin,  Park  County,  Colorado 3ii) 

Elizabeth,  Park  County,  Colorado 3itl 

Elizal)eth,  Tooele  County,  Ulah 2M 

Elkhom,  Tooele  County,  Utah 2.i6 

Elk,  White  Pine  County,  Nevada 16!^ 

Ella,  Elko  County,  Nevada l^ 

Elliot,  Park  County,  Colorado 30} 

Elmore  Hill,  Placer  County,  California 1"^ 

Em.  Brayton,  Parke  County,  Colorado 30^ 

Emma.  Deer  Lodge  County,  Montana "^^ 

Emma  Louisa,  Park  Coun^,  Colorado ^^ 

Emma,  Park  County,  Colorado ^*^ 

Emma,  Salt  Lake  County,  Utah 245, 261, 368,4* 

Emma,  White  Pine  County,  Nevada 1;^ 

Empire  Chief,  Calaveras  County,  California.. ..• '^ 

Empire  City,  Elko  County,  Nevada '- ^^ 

Empice,  Empire  Cafion,  Arizona ^z 

Empire,  Humboldt  County,  Nevada ^jj 

Empire,  Nevada  County,  California ^ 

Empire,  Owyhee  County,  Idaho 190.191,1-^ 

Empire,  Placer  County,  California ^|]^ 

Empire,  Siwca County,  California ^"^ 

Empire  State,  Altura«  County,  Idaho f^ 

Empire,  Stxjrey  County,  Nevada 113, 114,1 15.  U^.'*5 

Empire,  White  Pine  County,  Nevada ^^ 

Enchantress,  Calaveras  County,  California '^ 

English,  J.  M.,  Nevada  County,  California ^|^| 

Enriquita,  Santa  Clara  County,  California ^^^^ 

Eusidman,  Madison  Connty,  Montana .,. '"*. 

Enterprise,  Nevada  County,  California  '' 


Equator,  Clear  Creek  County,  Colorado 26S,  27V-*J 

Erie,  Amador  County,  California "^'I^ 

Erie,  Sierra  County,  California ' 

Esta  Buena,  Parkpounty,  Colorado '*J 

Eumenia,  Madison  County,  Montana ^'r-, 

Eureka,  Clear  Creek  County,  Colorado '^'•^jj 

Eureka  Company,  Sierra  County,  California ". 

Eureka  Consolidated,  Lander  County,  Nevada 142, 143, 146, 148, 151,  lo2,  .-j;; 

Eureka,  El  Dorado  County,  California y1 

Eureka  Mining  and  Smelting  Company,  Lander  County,  Nevada ^.,  :!!- 

Eureka,  Nevada  County,  California ...62, 49-2, 501.  .^J| 

Eureka,  Plumas  County,  California .,:;' 

Eureka,  Tooele  County,  Utah ."i- 

Everett  Green  Campbell,  Jefferson  County,  Montana ;]"» 

Everlasting,  Calaveras  County,  California *,", 

Excelsior,  Lake  County,  California .'^ 

Excelsior,  Lander  County,  Nevada .Ij 

Excelsior,  Lincoln  County,  Nevada '.»v; 

Excelsior,  Tooele  County,  Utah "J.j 

Excelsior,  Tuolumne  County,  California p^.  :^),\ 

Excelsior,  White  Pine  County,  Nevada ao 

Exchange,  Sierra  County,  California jf 

Exchequer,  Alpine  County,  California y)i 

Exchequer,  Storey  Connty,  Nevada *  '^n. 

Eyrie,  Park  County,  Colorado : 
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F. 

Fairfield,  Arizotin 314 

Fair  Play,  Park  County,  Colorado 301 

Fall  Ledge,  Humboldt  Couuty,  Nevada *. 154 

FaiTell,  Lander  County,  Nevada • 140 

Fnbbiun,  Sierra  County,  Calil'ornia 80 

Fat  Boy,  Park  County,  Colorado 301 

Ft*niaij.  Jefferson  County,  Montana -• 2:© 

Ferguson,  Park  County,' Colorado 300 

Fi!t liy  Lucre,  Park  County,  Colorado 301 

Fiiiuecan,  Calaveras  County,  Califoruia 103 

Finn,  i  nohiuine  County,  Califoruia 105 

Fi»k,  Gilpin  County,  Colorado 290 

Five-T\rcntv,  Lake  County,  Colorado 300 

Fhitt-Staff,  Salt  Lake  County,  Utah 242,245,246,247 

Flood  Tide,  Paik  County,  Colorado 300 

Flora,  A.  W.,  and  Brot  her,  El  Dorado  County,  California 50 

Flora  Temple,  Arizona 312 

Flowery,  Storey  County,  Nevada 501 

FcM>t  and  Simmona,  Gil  pin  County,  Colorado 290 

Forks,  Gilpin  County,  Colorado 290 

Fortuna,  Lander  County,  Nevada 139 

Fortnnatus,  Clear  Cret'k  County,  Colorado 276 

Fortune,  Park  County,  Colorado 300 

Foity-ijine  and  Fifty -six  Couipauy,  Butte  County,  Calilbruia 76 

Fort  Yuma,  El  Dorado  County,  California 103 

Fourth  of  July,  Elko  County,  Nevada 160 

Fourth  of  July,  Park  County,  Colorado 300,:^ 

Franiin^ham,  Park  County,  Colorado 300 

Frauk  Hotiinan,  Placer  CoouXy ,  California 105 

FranciM,  California 501, 505 

Franklin,  Ck^ar  Creek  County,  Colorado 276 

Frjuklin,  Deer  Lodge  County,  Montana 224 

Fnniklin  Mines,  Placer  County,  California 105 

Fri'd  Kogers,  Clear  Creek  Conn ty ,  Colorado 275 

Frreland,  Clear  Creek  Comity,  Colorado 277 

FrcilK*rg  No.  I ,  Inyo  County,  California 18 

FreilKTir  No.  3,  Inyo  County,  California. 18 

Frenchman,  Esmerolda  County,  Nevada 175 

French,  Storey  County^  N  vada 116 

French,  While  Pine  County,  Nevada 167,168 

Front,  Lander  County,  Nevada 140 

Frying- Pan,  Pocahontas  District,  Oregon 210 

G. 

Gala,  Clear  Creek  County,  Colorado 275 

Galena,  Park  County,  Colorado ;^01 

Galena,  Snn>mit  County,  Colorado 285 

GiAna, Tooele  County,  Utah 254 

Gard!ier,OilpinCouniy,  Colorado, 290 

Gyrd&  Orr.Plumas  County, California 86,87 

Garland  Mill  Slope,  Placer  County,  California 105 

Garvey,  Saji  Bernardino  Conn  ty,  California. 105 

G«mi,  Humboldt  Couuty,  Nevada 156 

G«ni,  Lake  County, CaHforni a : 106 

GiMii,  Union  C<imity,  On*g«m •.  210 

Gnu,  White  Pino  County,  Nevada 170 

General  D.  H.  Hill,  Park  County,  Colorado 300 

Giueral   I^ee,  White  Pine  Couuty,  Nevada 601,506 

Gnieral  Morrow,  Tooele  Coun  ty,  Utah 256 

Gtni-sfo,  White  Pine  County,  Nevada i Id8 

Gtmilo  Belle,  Tooele  County,    Utah 256 

Grorge  Twist,  Summit  County,  Colorado 235 

Gror<;e  Washington,  Alpine  County,  California 13 

GtMirgia  Slide,  El  Dorado  County,  California 45,104 

Gerriian,  El  Dorado  County,  California 103 

Gmrude,Park  Couuty, Colorado 300 

Giant,  Lander  Couuty,  Nevada 153 
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GilliB,  California 50l,j<s> 

Oilpin,  Clear  Creek  Connty,  Colorado 2t)^,2Tii 

GiviOi  Calaveras  County,  Califoruia 'K 

Gi vin  and  Coleman,  Calaveras  County,  California K^! 

Glancorie,  Park  County,  Colorado :iO 

Glasgow, Clear  CreekCounty,  Colorado -To 

Globe,  Alpine  Connty,  California 14 

Globe,  Park  County,  Colorado 3iv 

Globe,  Washoe  County,  Nevada 501. N*' 

G.  Mumford, Summit  County,  Colorado '-"^ 

Go-Ahead,  Sierra  County,  California ^' 

Golconda,  Owyhee  County,  Idaho IH 

Gold  Bar,  BoiseCounty,  Idaho i y*- 

Gold  Dirt,  Clear  Creek  County,  Colorado ^      '-M 

Golden  Chariot,  Owyhee  County,  Idaho 189,191,19'i,aUi.:jJ'J 

Golden  Chariot,  San  Diego  County,   California 23. 24, 'I).  > 

Golden  Eagle,  Placer  County,  California '>'• 

Golden  Gate,  Boise  County,  Idaho -'"■' 

Golden  Gate,  Sierra  County,  California ^1.^ 

Golden  Reef,  Alturas  County,Idaho -"i' 

Gold  Hill,  BoiseCounty,  Idaho 2(K,eiH 

Gold  Hill  Quartz, Storey  County,Nevada 116,501 

Gold  fiun  Hydraulic,  Placer  County,  California ^; 

Goodale  ^^  Williams,  Siskiyou  County,  California 1^*>] 

Good  Friday,  Beaver  Head  Countv,  Montana -1'' 

Good  Hope,  Calaveras  County,  California ^ 

Good  Hope,  San  Diego  County,  California 26»''^ 

Gopher,  El  Dorado  County,  California 1[^ 

Gopher  Hill,  El  Dorado  Connty,  California. _^ 

Gould  and  Curry,  Gilpin  County,  Colorado '^*^ 

Gould  and  Curry,  Madison  County,  Montana 23?.i'40 

Gould  and  Curry,  Storey  County,  Nevada 110,  111,  123, 124, 501. '^^ 

Gover,  Amador  County,  C;alifomia IJ:? 

Governor  Bradley,  Humboldt  County,  Nevada ^^ 

Graham  and  Ashley,  Lander  County,  Nevada ^^ 

Grampus,  White  Pine  County,  Nevada ^''• 

Grand  Tower,  New  Mexico •^^' 

Granfl  View,  Boulder  County,  Colorado p*-; 

Granite,  Boise  County,  Idaho ^ 

Grant,  Owj'hee  County,  Idaho }^ 

Grant,  Park  County,  Colorado 3w 

Grasshopper,  Calaveras  County,  California. ^ 

Gniss  Valloy,  Nevada  County,  California ^^ 

Gray  Eagle,  Beaver  Head  County,  Montana Jr. 

Gray  Eagle,  BoiseCounty,   Idaho • *J'| 

Gray  Eagle,  Deer  Lodge  County,  Montana -*' 

Gray  Jockey,  Beaver  Head  County,  Montana .-^ 

Great  Eastern,  San  Diego  County,  California '^;^! 

Great  Equator,  Clear  Creek  County,  Colorado pi 

Great  Kepnlbic,  Lauder  County,  Nevada •J]| 

Great  Western,  Beaver  Head  County,  Montana [yj 

Great  Western,  Pai'k  County,  Colorado ^"J 

Great  Western,  White  Pine  County,  Nevada }*. 

Great  WVst.Park  County,  Colorado —       f}. 

Grecian  Bend,  Elko  County,  Nevada J?I 

Grecian  Bend,  Tooele  County,  Utah 'f. 

Greely,  Tooele  County,  Utah icj* 

Greenback,  Park  County,  Colorado :Ji 

Green  Bird, Park  County, CVilorado ^ ;;i 

Green  Campbell,  Jefferson  County,  Montana ^j^. 

Green  Discovery,  Rye  Valley,  Oregon y 

Greene,  Placer  County,  California [v 

Greenhorn,  Nevada  County,  California -^ 

Green  Mountain,  Nevada  County,  California ^jT 

Green  Mountain,  Plumas  County,  California < .^^ 

Green,  Park  County,  Colorado 'J 

Green  Spring,  Placer  County,  California .,^ 

Green  Walter,  Placer  Connty,  California oifi -ji) 

Greenwich,  Beaver  Head  County,  Montana xio-^ 
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GreenvwMl,  El  Dorado  Connty,  California 103 

Grej:j(,  HuQiboldt  County,  Nevada 157 

Ort'gory,  Gilpin  County,  Colorado 287 

Gregory,  Jefiereon  County,  Montana 230 

Grp{;ory,  Salt  Lake  County,  Utah 250 

Ori^s  Ranch,  El  Dorado  Coanty,  California 104 

GriuuelL,  Gilpin  County,  Colorado 290 

Gmnnd  Hog,  Park  Conn ty,  Colorado 301 

<Jramiuet&  Stcmple,  Bntto  County,  California 75 

Gandainpe,  Santa  Clara  County,  California 10 

Goinea^Park  County,  Colorado 300 

H. 

Hale  ANororoea. Storey  County,  Nevada 110,  111,  112, 113, 118, 119, 120, 125, 127, 128 

129, 130, 501, 505 

Hall  &  Co.,  Amador  County,  California 104 

Hamburg,  Park  County,  Colorado *  302 

Hamilton,  Park  County,  Colorado 295,297,300 

Han^ring,  Park  County,  Colorado 300 

Hard  to  Beat,  Park  County,  Colorado 301 

Hard  Times,  Al turas  County,  Idaho 205 

Hardenbergli,  Amador  County,  California 102 

Harmony  Co.'s,  Nevada  County,  California 104 

Harper,  Deer  Lodge  Conn  ty,  Montana * 228 

Harper,  Idaho  County,  Idaho - 202 

Harper,  Lincoln  County,  Nevada ' 179,506 

Harrison, El  Dorado  County, California '. _..  52 

Hart  &  Co.,  El  Dorado  County,  California *..  53 

Hartley,  Wyoming 370 

Harvey,Deer  Lodge  County, Montana 228 

Hawkeye,  Sierra  County,  California ^ 80 

Hayden,San  Diego  County,  California 26,27 

Havdon  Hill  Company,  Lassen  County,  California 95, 96 

Hays,  White  Pine  County,  Nevada 109,171 

Ilay  ward,  Amador  County,  California 44 

H.'izard,  Amador  County,  California 102 

Hc'ckendorn,  Calaveras  County,  California : 35 

Helvetia,  San  Diego  County,  California 26,27 

Hendricks^  Co.,  Butte  County,  California 73 

Hen ning,  Humboldt  County,  Nevada 155 

Hercules,  Clear  Creek  County,  Colorado ^66,275 

Hermes,  Lincoln  County,  Neveda ^ 501 

Heslip,  Tuolumne  County,  California 8,30 

Hiawatha,  Park  County,  Colorado 297 

Hiawatha,  Salt  Lake  County,  Utah 248 

Hidden  Treasure,  Clear  Creek  County,  Colorado 268,276 

Hidden  Treasure,  Jefferson  County,  Montana 235 

Hidden  Treasure,  San  Diego  County,  California *. 24 

Hidden  Treasure,  White  Pine  County,  Nevada 162,501 

High  Bridge  South,  Nye  Conuty,  Nevada 172 

High  Grade,  Park  County,  Colorado 300,301 

Highland  and  Masonic  Company,  Sierra  County,  California 79 

Highland  Chief, Salt  Lake  County,Utah 501 

Highlander,  Park  County,  Colorado 300 

Hiko,  Lander  County,  Nevada 140 

Hillis,  L.  C,  Grant  County,  Oregon 209 

Hilton  &  McPhezson,  Tuolumne  County,  Callfomia 105 

Hitchcock  &  Stomes,  Summit  County,  Colorado ^ 285 

Hohnes,  Trinity  County,  California 99 

Home,  Madison  County,  Montana 240 

Homestako,  Lake  County,  Colorado 300 

Homestead,  Park  County,  Colorado 300,301 

Hoosier  Boy,  Park  Conuty,  Colorado...' 300 

Hope,  Park  Conuty,  Colorado, 301 

Ho{>e well.  Clear  Creek  County,  Colorado 268,275 

Hopkins^  Hoopes,Summit  County, Colorado 284 

Horace  Greeley,  Beaver  Head  Connty,  Montana 221 

Horace  Greeley,  Park  County,  Colorado 300 
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Horace  Kilham,  Nevada  County,  California liM 

Horse-Fall,  Boulder  Connty,  Colorado *i« 

Horseshoe,  Park  County,  Colorado 29r),C?7 

Hover  «fe  McCartney,  Conner  Creek,  Oregon ili 

Howard  Hill,  Nevada  Connty,  Calilomia t":i 

Hubbard,  Park  County,  Colorado *M 

Hubbard,  San  Diego  County,  California " *J4 

Uuber,  Lauder  County,  Nevada \P 

Hudson, Calaveras  County, California 35, H? 

Hudson,  White  Pine  County,  Nevada f'l 

Hughes,  Park  County,  ( 'olorado :>i' 

Hubn  and  Hunt,  Lincoln  County,  Nevada - 178, 179, 501, Ti"* 

Hull  Gulch,  Siskiyou  Connty,  California KO 

Hunibodt,  Beaver  Head  County,  Montana 5"il 

Humboldt,  Clear  Creek  County,  Colorado iM 

Humboldt,  Park  County,  Colorado Ui^l 

Hnmbag,  Tuolumne  County,  California 'J^ 

Hunt  and  Talbot,  N'evada  County,  California (H 

Hunt,  Idaho  Connty,  Idaho 201 

Hunt,  Park  Connty,  Colorado 301 

Hunter,  Summit  Connty,  Colorado i?3 

Huron,  Beaver  Head  Connty,  Montana SlC/Jl** 

Hnssey  Tunnel,  Elko  County,  Nevada 158,159,ir4) 

Hyatt,  ButterfleldCaQon,  Utah 255 

L 

Iceberg,  WMte  Pine  County,  Nevada - 1(5? 

Ida,  Arizona 315 

Ida  Elmore,  Altnraa  Connty,  Idaho 205 

Ida  Elmore,  Owyhee  County,  Idaho 190,191,192,501,506 

Idaho,  Boulder  County,  Colorado • :l!^\ 

Idabo,Nevada  County  California 62. 6^ 

Idaho,  Park  County,  Colorado :«>l 

Idaho,Salt  Lake  County,  Utah STjO 

Ida,  Lander  County,  Nevada 147 

Idria,  Austria i> 

Imperial,  Alpine  County,  California 14 

Imperial, Storey  County,Nevada 108,113,114,115,116,501,501 

Imperial,  Whit<^  Pine  County,Nevada 106 

Independence,  Arizona 1         3KS 

Independence, Sierra  County,  California ....         104 

Independence  Tunnel,  Nevada  County,  Califor^a i& 

Independent,  Owyhee  County,  Idaho .• 156 

Independent.  Sierra  County,  California 101 

Indiana  Hill,  Placer  County,  California 5t^K6 

Indian  Boy,Paik  Countj',  Colorado W 

Indian  Valley,  Plumas  County,  California 94,^.') 

Ingomar,  Lincoln  County,*Nevada w i79^501,JOiii 

Ingot  Company,  Elko  County,  Nevada 160,1^1 

Insurance, Storey  County,Nevada oU5 

International,  Clear  Creek  County,  Colorado 26j?,*5o 

International,  White  Pine  County, Nevada It3 

Iowa, Sierra  County, California ...-..-.  sw 

Ipswich,  Park  County,  Colorado 3iO 

Iron-clad,  Jefferson  County,  Montana ^ :Po 

Iron-drift,  Clear  Creek  Conuty,  Colorado 275 

Irving  A.  Owens,Park  County, Colorado , :W 

Isabel,  Boiilder  Connty,  Colorado....^.  .-■ ....         291 

Isabel  la,  Lander  County, Nevada .» U) 

Isabella,  Park  County,  Colorado 3i») 

Italian,  Amador  County,  California IW 

ivanhoe,  Lincoln  County,  Nevada 501,Ci(«*» 

X XL, Alpine  County, California .\.......^... Ki 

J. 

J.  B.  Chaffer,  Park  County,  Colorado »H 

Jackson,  Eureka,  Nevada 501, -'"^ 

Jackson,  Paiic  Connty,  Colorado .• „ iW 
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Jacob  Little,  Washoe,  Nevada • 505 

/aines  Williaui  Fox,  Siskiyou  County,  California 105 

Jasper,  Park  County,  Colorado 301 

Jederaou,  Yuba  County,  California 71 

Jenkins  &  Co.,  Sierra  County,  California 86 

Jessie  Benton,  Alturas  County,  Idaho 2^ 

Joe  Bowers,  Utah  County,  Utah ' SoB 

Joe  Davis,  Beaver  Head  County,  Montana 216 

Joe  Ldine,  Lander  County,  Nevada 139 

Jobn  Bascoin,  Alturas  County.  Idaho 205 

John  Boll,  Clear  Creek  County,  Colorado 268,275 

John  Liing  Sl  Co.,  Grant  County,  Oregon 209 

John  Wesley,  Beaver  Head  County,  Montana 217 

Johnny  D.,Park  County,  Colorado 300 

Johnny  De€,Park  County,  Colorado 302 

Jolly  Traveler,  Lincoln  County, Nevada * 1 506 

Jones,  Gilpin  County,  Colorado 290 

Jones,  Nevada  County,  California 1 62 

Jones  &  Hunter,  Summit  County,  Colorado 284 

Jones's  Hill,  El  Dorado  County,  California 52, 53 

Josephine,  Mariposa  County,  California 29 

Josephine,  San  Luis  Obispo  County,  California 19 

Jonrdan  Gulch,  Siskiyou  County,  California 105 

Judson,  Sierra  County,  California 87 

JuliA,Park  County,  Colorado 301 

Julia,  Storey  County,  Nevada 5U1,  £05 

Jalian,  Placer  County,  California 60 

Jilniata,  Park  County,  Colorado 300 

Jnniata  Consolidated,  Lincoln  County,  Nevada 507 

Juno,  Beaver  Head  County,  Montana 221 

Japiter,Park  County, Colorado 300 

Justis,  Storey  County,  Nevada 113,115,118,501,505 

Jaetitia,Boise  County,Idaho 204 

K 

Kate,  Beaver  Head  County,  Montana 210 

Kansas,  Gilpin  County,  Colorado 290 

Kansas,  Park  County,  ColoraA 300 

Keating,  Jefferson  County,  Montana 2:36 

Kelly,  Clear  Creek  County,  Colorado 277 

Kenduskey,  Park  County,  Colorado 300 

Kennedy,  Amador  County,  California , 44 

Kenosh,Tooele  County,  Utah 254 

Kent,  Beaver  Head  County,  Montana 216 

Kent  County,  Gilpin  County,  Colorado 290 

Kentnck,San  Diej^o  County,  California 24,25 

Kentnck,  Storey  County,  Nevada 114,115,117,120,501,505 

Kentucky,  Lincoln  County,  Nevada 506 

Kentucky,  White  Pine  County,  Nevada 170 

Kettle,  Plumas  County,  California 94,95 

Keystone,  Amador  County,  California 43,505 

Keystone,  Arizona 315 

Keystone,  Calaveras  County,  California 106 

Keystone,  Idaho  County,  Idabo 201 

Keystone,  Nevada  County,  California 104 

Keystone,  Sierra  County,  California 104 

Kiilbride,  Clear  Creek  County,  Colorado 268,275 

Kingdom  &  Brother,  Sierra  County,  California 87 

Kinney,  Storey  County,  Nevada - 110 

Kitty  Clyde,  Deer  Lodge  County,  Montana.. 224 

KK,  Lander  County,  Nevada 143,149,150,151,152 

Klamath,  Klamath  County,  California 8,100,101 

Knickerbocker,  White  Pine  County,  Nevada 501,505 

Knight  of  G Wynne.  Lewis  and  Clarke  County,  Montana 239 

Knight  of  Malta,  Nevada  County,  California , .' 62 

Knox,  Park  County,  Colorado 300,301 

Knox  and  Boyle,  Tuolumne  County,  California 31 

Kohinoor,  Park  County,  Colorado 300 

Knkill,  Clear  Creek  County,  Colorado 276 
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L. 

LodievS  Sierra  CooDty,  California ^. 

Lady  liry an,  Storey  County,  N©va<la iOl,j<i«i 

Liidy  Franklin,  Alpine  County,  California M 

La  Moille,  El  Dorado  County,  California 1 lui 

Larke,  Park  County, Colorado .' X\ 

La«t  Chance,  Amador  County,  California l";i 

Lai»t  Chance,  Deer  Lodge  County,  Montana ^-if 

Last  Chance,  Elko  County,  Nevada 15t,U« 

Last.  Chance,  Nevada  County,  California U<i 

Last  Chance,  San  Diego  County,  California i4 

Last  Chance,  Sierra  County,  California * 

Last  Chance,  Tooele  County,  Utah 2.v.-i:w 

Latham,  Elko  County,  Nevada W'.lGl 

I^aura  Dale,  Clear  Creek  County,  Colorado *^i 

Laurel,  Idaho  County,  Idaho ^'^ 

Lead,  Park  County,  Colorado •^<* 

Leavitt,  Gilpin  County,  Colorado 'i*' 

Ledge,  Park  County,  Colorado 3i«' 

Leduc,  SiHkiyou  County,  California li'-' 

Lee,  Lauder  County,  Nevada 1*J 

Left  Hand,  Jefleraon  County,  Montana -*> 

Legal  Tender,  Beaver  Head  County,  Moutana *!•* 

Legal  Tender,  Clancy,  Montana ^1 

Legal  Tender,  Jefferson  County,  Montana 230,-2..1 

Legal  Tender,  Park  County,  Colorado ^W 

Legal  Tender, Tooele  County,  Utah i!^<\'Si] 

Lehigh,  Lincoln  County, Nevada noi.^^ 

Lemon,  Lander  County,  Nevada 151.1^ 

Le  Mountain,  Lewis  and  Clarke  County,  Montana .f '^^^ 

Leonora,  Alturas  County,Idaho A*^ 

Leonora,  Park  County,  Colorado ^'^' 

Leviathan,  Alpine  County,  California 1'' 

Liberal,  Park  County,  Colorado 3i»l 

Lida  Bella,  Esmeralda  County,  Nevada l"^ 

Liebig,  Clear  Creek  County,  Colorado -^l 

Liftwick, Park  County, Colorado •"' 

Lillian  Hall, Lincoln  County, Nevada z-—^ 179,50U»>^ 

Lincoln,  Park  County,  Colorado 1 '-^ 

Lincoln,  Sierra  County,  California ^^ 

Lion,  Park  County,  Colorado • ^^^ 

Little  All  Kight,  Park  County.  Colorado .' 3ul 

Little  Emma,  Lewis  and  Clarke  County,  Moutana. ^ 

Little  Ettie,  Park  County,  Colorado 300,oiH 

Little  Fanny,  Now  Mexico '^^]^ 

Littlefield  &  Co.,  Auburn, Oregon *....        -^^ 

Little  Giant,  Jettierson  County,  Montana ^ 

Little  Giaut,Nye  County, Nevacla 1*3 

Little  Jeuuie,  Lewis  and  Clarke  County.  Moutana ^|1 

Little  Johnnie.  Lincoln  County,  Nevada - ]^ 

Little  Tiger,  Stockton,  Arizona '^^^, 

Little  York  Hydraulic  Company,  Nevada  County,  California ^ 

Live  Yankee,  Klamath  County,  California l^lj 

Livingston  County,  Clear  Creek  County,  Colorado ^ t**^^ 

Liza  Hull,  Alturas  County,  Idaho .' •* 

Lofty,  Park  County,  Colorado "*^^ 

London,  Jefferson  County,  Montana ^^. 

Loudon,  Tooele  County,  Utah *'^*'^!! 

Lone  Jack,  Nevada  County,  California l"v 

Lone  Star,  Arizona 3lo 

Lone  Star,  Boise  County,  Idaho y^"^* 

Longfellow,  P^u'k  County,  Colorado ''•^, 

Lookout,  Lander  County,  Nevada ^^ 

Loraine,  Summit  County,  Colorado 

Lord  Byron,  Lander  County,  Nevada l^«^t^ 

Louane,  Madison  Conn\y,  Montana f^! 

Louise,  Lincoln  County,  Nevada l'»'«*tV 

Louisiana,  Butte  County,  California '*• 

L.  Peabody,  Summit  County,  Colorado ^ 


J 
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L*ncan,Tnba  Good ty.  California 104 

Lucerne,  Storey-  CoQDty,  Nevada 115 

Liic'k\% Clear  Creek  Cuooty,  Colorado 268,275 

Lucky  Boy,  Batterlieid  Cauoo,Utah 255 

M. 

Mabel, SaD  Diego Coanty, California 24,20 

Macedonia,  Rye  Valley,  Oregon 1 211 

Madden,  San  Diego  Con uty,  California 24 

Maddox  and  Palmer,  Conner  Creek,  Oregon 212 

Maileira,  Calaveras  C&nnty,  California 35 

Mi*ggj«?i  ^ark  Connty,  Colorado 300 

Magna  Cbarta,  Jefferson  Conn ty,  Montana '. 2^ 

Magmt, Clear  Creek  County, Colorado ,  268 

MaiTUolia,  Nye  County,  Nevada 173 

M:ibogany,Owybee  Connty,  Idabo 190,191,192,492,503,506 

Muboue,  Park  Connty,  Colorado 301 

Mai uf,  (Cold  Stream,' )  C lear  Creek  Con n ty ,  Colorado 288 

Mammotb.  Heaver  Head  Connty,  Montana 221 

Mammotb,  Clear  Creek  Connty,  Colorado 275 

Mammotb,  Copi)eropoli8,  Utah  County,  Utab 257 

Mammotb,  Grant  County,  Oregon 21*^ 

Mammotb,  Hot  Spring  District,  Montana 2:J2 

Mammotb,  Jefferson  Connty,  Montana 2132, 2^*5 

Mammotb,  San  Bernardino  County,  California 104 

Mammotb,  Sun  Diego  Connty, California 27 

Mammotb, Tuolumne  Conntv, California 104 

Mammotb,  Wbite  Pine  Comity,  Nevada 1G2, 167, 1G8, :)0;{,  505 

Manganese,  Park  County,  Colorado :{00 

Manhattan  Company,  Larulcr  Connty,  Nevada 136, 137, 138,139, 140, 141, 142 

Manhattan,  Lake  Connty,  California IC 

Manhattan,  Park  Connty,  Colorado 301 

Manhattan,  Placer  Connty,  California 105 

Manhattan,  Wbite  Pine  Connty,  Nevada 162,  hxi 

Manitowac,  Humboldt  County,  Nevada 154 

Mauzauita  Company,  Nevada  County,  California 6*^,6SI 

Marcellina,  Lander  Connty,  Nevada 149,  lol 

Marco,  Park  County,  Colorado 300 

Marey,Nye  Connty,  Nevada 173 

Marfield  &  Co.,  Siskiyou  Connty,  California 105 

Maria  De  Los  Rayes,  Park  County,  Colorado 301 

Marietta,  Humboldt  County,  Nevada 156 

Marietta,  Nevada  Connty,  California 103 

Marietta,  Park  County,  Colorado 301 

Marion,  Lincoln  County,  Nevada 506 

Marion,  Tooele  Connty,  Utab 255,256 

Mark  lee,  Amador  Connty,  California , 44 

Martin  &  Henry,  Esmeralda  County,  Nevada 175 

Martinez, Idabo  Connty,Idabo *.. .. - 201 

Martin  Day  &  Co.,  Summit  Connty,  Colorado "1 284 

Marj-  Ann,  Lander  County,  Nevada 153 

Mar>'lHnd,  El  Dorado  Connty,  California : 103 

Mai^Virj^inia,  Jefferson  Connty,  Montana 2:J4 

Mascon  No.  1,  Park  County,  Colorado 300 

Mascou  No.  2,  Park  County,  Colorado 300 

Matilda  Fletcher.  Clear  Creek  County,  Colonulo 268 

Mattie  Mnllen,  Park  County,  Colorado 300 

Maxwell,  Amador  Connty,  California 501 

Maxwell  Company,  Plumas  Conntv,  California 93 

McCh*llan,  or  Gilpin,  Clear  Creek  County,  Colorado 208, 276 

McCord  Giilcb,  Pocahontas  District,  Oregon 210 

McCrary  &  Co.,  Sierra  County,  California b2 

McDinaUl, Nye  Connty,Nevada 174 

McFarlaml. &  Todd,  Summit  County,  Colorado 284 

McGraw,  Park  County,  Colorado : 300, 30L 

McHeiiry,Salt  Lake  County, Montana 250,251 

McMabon,  White  Pine  County ,  Nevada 168 

McMeans,  Washoe,  Nevada 605 
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McMulUn  &  Reese,  Shasta  County,  California l\6 

McNab,  Park  County,  Colorado ;-A 

Meadow  Valley,  Liucolu  County,  Nevada .^ 176, 184, 49*2. 501,0i* 

Meadow  Vailhy,  (east,) Lincoln  County, Nevada vW- 

Meadow  VuUry,  (west  extension,)  Lincoln  County, Nevada 179,503,?t*' 

Meadow  Valiry,  riocbe  City,  Utah , :>•: 

Melunen,  Calaveras  County,  California 1«C 

Menu  Couuty,Gilpin  County, Colorado :i*' 

MetroiM>litau,  Jeflersou  County,  Montana ^w 

Metix>polirau  Mill,  White  Pine  County,  Nevada j ^-"C 

Metz,  Park  County,  Colorado S^'l 

Mexican, Stoiey  County,  Nevada U^^ 

Miami,  White  Pine  County,  Nevada 1*^ 

Miantononmh,  Lander  County,  Nevada l** 

Michigan,  J etl'erson  County,  Montana ^' 

Mtchigoma,  Lewis  and  Clarke  County,  Montana tSS 

Miller,  Salt  Lake  County,  Utah 242, 24d,  200. 352, « 

Milliouaire,  Park  County,  Colorado 3i'i 

Milton  Company,  Nevada  County,  California ® 

Milwaukee,  Park  County,  Colorado SOl' 

Mina,.Iiffej8un  County,  Montana 23i' 

Minu  Rica,  Placer  County,  California t^' 

Mineral  B'ulf,  Park  County,  Colorado ^'\ 

Mineral  Hill,  Lander  County, Nevada. .'it* 

Mineral  Mountain,  Calaveras  County,  California H'^ 

Minei^s  Delight,  Park  County,  Colorado Sl'O 

Miner's  Delight,  Wyoming ^ ^^ 

Miner's  Relief,  Madison  Con nty,  Montana 239.*i4U 

Minerva,  Alturas  County,  Idaho , *^ 

Minerva  (Jouipany,  Butte  County,  California *♦■ 

Minneh:^ha,  Park'County,  Colorado **^' 

Minnesota,  Jelferson  Countv,  Montana *^''' 

Minnesota,  Owyhee  County,  Idaho 190,191,19'i,5CC.:«' 

Minnesota,  Sierra  County,  California "l 

Missouri,  Gilpin  County,  Colorado -^' 

Mobile,  While  Pine  County,  Nevada I'" 

Mocking  Bird, Lincoln  County, Nevada 179,0a:J,:<'7 

Mogul,  San  Diego  County,  California J *^ 

Mohawk,  Lauder  County,  Nevada - I*' 

Moliuo,  Fresno  County,  California (^' 

Monarch,  Elko  County,  Nevada l'**^ 

Monday,  Park  County,  Colorado 3«J) 

Monetary,  Nye  County,  Nevada :..  |*«j 

Monitor  and* Mjignet,  Salt  Lake  County,  Utah ?*'•» 

Monitor  and  Northwestern,  Alpine  County,  California J^ 

Monitor,  Esineralda  County,  Nevada l^** 

Mouitor.Nye  County,  Nevada l** 

Mono,  Tooele  Countv,  Utah '^^ 

Moose,  Park  County,  Colorado 295,297,tft; 

Morehouse,  Nevada  County,  California 1'.^' 

Moreno,  New  Mexico ^^ 

Moreno,  Park  County,  Colorado 5^' 

Morgan  &  Co.,  Sierra  County,  California "'- 

Mormon  Chief, Tooele  County,  Utah %'^^l 

Morning  Glory,  Utah  County,  Utah ^*^" 

Morning  Star,  Alpine  County,  California ^^ 

Morning  Star,  Jefferson  County,  Montana *-^*^ 

Morning  Star,Owyhee  County,  Idaho 190, 191. li^ 

Morning  Star,  Park  County,  Colorado ^^^1 

Moscow,  Deer  Lodge  County,  Montana '■^' 

Mosquito,  Park  County,  Colorado -'' 

Montana,  Tooele  Countv,  Utah 5J^" 

Monte  Christo,  Park  County,  Colorado 300,:«'l 

Monte  Cristo,  Sierra  County,  California N^-  ^^^ 

Monte  Crist'*,  White  Pino  Coiiuty,  Nevada i 1''" 

Montezuma,  Park  County,  Colorado ." »>' 

Montezuma,  Salt  Lake  County,  Utah *'• 

Montezuma,  San  Diego  County,  California -^ 

Montgomery,  Park  County,  Colorado -*^ 


t 
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.    Page 

Moutreal,  Nevada  Codnty,  California 104 

Mouiimental,  Rye  Valley,  Oregon 211,  iil2 

MoDunieutal,  Sieira  County,  California 80 

Uoaud,  Deer  l^od^e  County,  Montana 228 

MoQutaiu  Chief,  Deer  Lodge  County,  Montana 228 

Monntaiu  Geui, Park  County, Colorado 300,^^02 

Mountain,  Kye  Valley,  Oregon 211 

Mountain  View,  Esmeralda  County,  Nevada 175 

Mount  Airy,  Nye  County,  Nevada 173 

Mount  Auburn,  California 505 

Mount  Bullion,  Alpine  County, California 14 

Mount  Calvarj-,  El  Dorado  County,  California 62 

Mount  Diablo^  Contra  Costa  County,  California 10 

Mount  Gregory,  El  Dorado  County,  California 49, 50 

Mount  J^fiersou,  Tuolumne  County,  California 31,503,505 

Mount  Pleasant,  Sierra  County,  California 85 

Mower  and  Hangs,  Summit  County,  Colorado 284 

Mowry,  Pima  County ,  Arizona 313 

Muck-a-Muck,  Beaver  Head  County,  California 220 

Murchie,  Nevada  County,  California 104 

Murphy,  Nye  County,  Nevada 173,174,503,506 

Mutual,  Placer  County.  California 105 

N. 

Nabob,  Carr  Fork,  Utah 255 

Nagler  &  Co.,  El  Dorado  County,  California 53 

Napa,  Napa  County,  California.  ..* J06 

Narfow  Gauge,  Park  County,  Colorado 300,301 

Nary  Red,  Placer  County,  California 105 

Ned  Lewis,  Butte  County,  California 75 

Neece  and  West,  Nevada  County,  California 69 

Nevada,  Amador  County,  California 103 

Nevada  Butte,  Humboldt  County,  Nevada 503 

Nevada  Mining  Company,  Yuba  County,  California 105 

Nevada,  Nevada  County,  California 103 

Never  Sweat,  Nevada  County,  California  62 

NevinsjDeer  Lodge  County,  Montana 229 

New  Almaden,  Santa  Clara  County,  California 9,10,497 

Newark,  Lincoln  County,  Nevada 503,507 

New  Castle, Park  County, Colorado *...-  301 

New  Departure,  Beaver  Head  County,  Montana - 217 

New  Discovery,  Park  Conntv,  Colorado 301 

New  England, Clear  Creek  County, Colorado 268,277 

New  Era,  Arizona  . . . , • 315 

New  Idria,  Fresno  CountVi  California 10, 497 

Newton, Park  County,  Colorado 300 

New  York  Consolidated,  Storey  County,  Nevada 503, 505 

New  York  Hill,  Nevada  County,  California  ..: : 103 

New  York,  Monterey  County,  California 106 

New  York.  Tuolumne  County,  California 32 

Nichols,  Park  County,  Colorado 301 

Nisbet,  Butte  County,  California ♦. 75,103 

Ni-jyot,  Boulder  County,  Colorado 293 

Ni-wot,  Clear  Creek  County,  Colorado 268,275 

Nodoway,  Beaver  Head  County,  Montana 219 

No  Name,  Boulder  County,  Colorado , 292 

Noonday,  White  Pine  County,  Nevada 167, 168, 503, 506 

Norambagua,  Nevada  County,  California 103 

Norman,  California 505 

North  American  Company,  Sierra  County,  California 79, 80 

North  Bi(X)mlield  Company,  Nevada  County,  California 6r^,  79 

North  Confidence,  Tuolumne  Connty,  California 104 

Northern  Light,  Tooele  County,  Utah '...  254 

North  Aphir.Storey  County, Nevada 109 

North  Oro  Fino,  , Idaho 503,506 

North  Pacific,  Jefiferson  Connty,  Montana 234 

Wth  Pacific,  Lewis  and  Clarke  County,  Montana 239 

^orth  Paloma,  Calaveras  County,  California 103 
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Pact 

North  Sfiir,AuiadorConnty, California 1«3 

Koitli  istar,  Lunder  County,  Nevada I3^».l5" 

North  Star,  Nevaila  County,  California 01  tw 

Kort  li  Star,  Park  County,  Colorado jW<^ 

North  Star,  Bye  Valley,  Oregon -^1 

Norumbajfo,  Park  County,  Colorado 3l»1 

O. 

Oaks,  Amador  County,  California l"** 

Oiik ville  Quartz,  Nai*  County,  California 10. 503, :•/> 

Obennan,  Storey  County,  Nevada H^ 

O'lirieu  &  Tullcy,  El  Dorado  County,  California m 

Occidental,  Storey  County,  Nevada 503.503 

Ocean  Wave,  Clear  Creek  County,  Colorado ^       -'O 

Ocean  Wave,  Park  County,  Colora<lo aW 

O'Counell,  JeftVrson  County,  Montana •^'» 

O'Couueli,  Lauder  County,  Nevada HO 

Ogden,  Lander  County,  Nevada 1*' 

Ohio  Flat,  Yuba  County,  California 71,  U6 

Ohio,  Jefferson  County,  Montana *«i^* 

Ohio,  Park  County,  Colorado- -Wj 

O  K,  Clear  Creek  Countv,  Colorado -76 

OK,  Park  County,  Colorado ^'1 

Ohl  Abe,  Park  County,  Colorado 3H» 

Old  Chunk,  Altunus  County,  Idaho i*6 

Old  Missouri,  (Jlear  Creek  County,  Colorado 26S,  -•::> 

Old  Money  Bags,  Park  County,  Colora<lo ^I'l 

Old  North  State,  Park  County,  Colorado M 

Old  Prov idence,  Lassen  County,  California t^ 

Olio,  San  Beruanlino  County,  California l*>^ 

OKvo  Hoyle,  Park  County,  Colorado ^'l 

Olive,  Park  County,  Colorado 1 -^J) 

Oliver  and  Sallivan,  While  Pino  County,  Nevada h" 

Oisen  &  Donaldson,  El  Dorado  County,  California 1'^ 

Omega,  Tuolumne  County,  California '-^'^ 

Oneida,  Amador  County,  California j^ 

Ontario,  White  Pine  County,  Nevada l^i" 

Ophir,  Placer  County,  California !•>* 

Ophir,  San  Diego  County,  California -^ 

Ophir,  Storey  County,  Nevada 109,503,:^} 

Orameuto,  Calaveras  County,  California p 

Orcutt,  Tuolumne  County,  California ^ 

Ort?gon,  Lander  Conn ty ,  Nevada 138, 139.  l^ 

Orient,  Lincoln  County,  Nevada ^ ^^ 

Original,  Deer  Ltnlge  County,  Montana '-^ 

Original  Hidden  Treasure,  White  Pine  County,  Nevada 165, 1(57, 1C8,503,:'06 

Original,  Owyhee  Connty,  Idaho l^ 

On>  and  Dardanelles,  Placer  County,  California 1'-^ 

Oro  Cash,  Park  County,  Colorado.! *^ 

Oro  Fino,  Esmeralda  County,  Nevada l"^ 

Oro  Fino,  Owyhee  County,  Idaho Iti9, 190, 191,  Wi 

Oro,  Tooele  County,  Utah ^ 

Omville  Company,  Butte  County,  California '^ 

Orphan  Boy,  Park  County,  Colorado 3*^1 

Orphan  Boy,  Tooele  Con uty,  Utah '^ 

Osborn,  White  Pine  County,  Nevada., 1^5 

Osceola,  Buttertield  Cafion,  Utah 2.Vj 

Oshkosh,  Clear  Creek  County,  Colorado ^ 

Our  Fritz,  Park  County,  Colorado ^ 

Overland,  Summit  County,  Colorado '^ 

Overman,  Storey  County,  Nevada 114. 50^*^'*' 

Overseer,  Park  County,  Colorado ". SOO.Oi''- 

Owen's  Lake,  Inyo  County,  California V,'^^ 

Owens,  San  Diego  County,  California 20,2^ 

Owlet,  Clear  Creek  County,  Colorado '^^ 

P. 

Pacific,  Alturas  County,  Idaho : 206 

Pacific,  Clear  Creek  County,  Colorado ^ 
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Pacific  Company.  Lander  County,  Xerada 139, 14U,  142 

Pacific,  El  Dorado  Coanty,  California litt 

Pacific,  Esmeralda Coonty,  Nevada 175 

Pacific,  New  Mexico 'Ml 

Pacinc  Railroad,  Madison  Coonty,  Montana 2:S> 

Pacific,  San  Diego  County,  California :i4 

Pacific,  Sierra  County,  California - 63 

Pacific  Slope,  Deer  Lodge  County,  Montana 227 

Pacific  Tunnel,  Lincoln  County,  Nevada 17D 

Pack  Saddle,  Park  County,  Colorado 3U0 

Pactolas,  Yuba  County,  California 70 

Page  Sl  Panaca,  Lincoln  County,  Nevada 503 

Page,  White  Pine  County,  Nevada 16S 

Paiouia,  Calaveras  County,  California 33 

Panaca,  Lincoln  County,  Nevada 178,179 

Park  Connty,Park  County,  Colorado :<00 

Parrot,  Deer  Lodge  County,  Montana 225 

PanM)n8,.E]  Doi^o  County,  California 53 

Patebuma,  Park  County,  Colorado 301 

Patterson,  Tuolumne  County,  California 31,104 

Paul  Jones,  Jefferson  County,  Montana 235 

Pauper,  Owyhee  County,  Idaho 190.191,19-2,503 

Pawnee,  Park  County,  Colorado 300 

Paymaster,  White  Pine  County,  Neva<la 172 

Pay  Rock,  Clear  Creek  County,  Colorado 268,275 

P.  b.,  Park  County,  Colorado 300 

Peacock,  Park  County,  Colorado SOO 

Pease  Sc   Freeman,  Park  County,  Colorado 299 

Pea  vine,  Lincoln  County,  Nevada 503,  HO? 

Peck  dc  Porter,  Owyhee  County.  Idaho 11)2 

Pelican,  Clear  Creek  County,  Colorado 267,208 

Pelican,  Park  County,  Colorado 302 

Pellet  &.Truitt,  Siskiyou  County,  California 105 

Pennsylvania,  Amador  County*,  California ..,..  30 

Penn83  Ivania,  Monterey  Conntjr,  California 106 

Pennsylvania,  Plumas  County,  California 95 

IViiusylvania,  Yuba  County,  California « 71,72 

I'errigo,  Boulder  County,  Colorado 291 

Perkins  &,  Reese,  Butte  County,  California 75 

Perry,  Park  Connty,  Colorado 301 

Peter  Walter,  Placer  Connty,  California 60,503,505 

Petticoat,  Calaveras  County,  California 34,35 

Phillips,  Park  Connty,  Colorado 295,297 

Phil  Sheridan,  Park  Countv,  Colorado 300 

PhilSheridan,  White  Pine  County,  Nevada 503,505 

PbaMi is,  Amador  County,  California 43 

Phcenix,  Clear  Creek  Connty,  Colorado 2('0 

Phceuix,  Lander  County,  Nevada 1 149, 151, 152,503, 307 

Phccnix,  Napa  County,  California 10 

Phoenix,  Park  Connty,  Colorado 300 

Pictou,  Washoe  Connty,  Nevada 503,505 

Piermont,  White  Pine  Coonty,  Nevada 167, 168 

Piety  Hill  Blue  Gravel  Company,  Shasta  County,  California 99 

Pilot  Company,  Sierra  County,  California 79 

Piue  Tree,  Mariposa  Connty,  California 29 

Pine  Tree,  Rye  Valley,  Oregon 211 

Piuon,  Salt  Lake  Connty,  Utah 250 

Pinto,  Lauder  County,  Nevada 152 

Pioche,  Lincoln  County,  Nevada 178,179,492,503,507 

Pioche,  (west  extension,)  Lincoln  Connty,  Nevada 179, 503, 506 

Pioneer  and Inskip,  Humboldt  County,  Nevada j...  155 

Pioneer,  Boise  County,Idaho 203 

Pioneer,  Napa  County,  California 10 

Pioneer,  Park  County,  Colorado 300 

Pioneer,  Salt  Lake  County,  Utah 250 

Pioneer,  Sierra  Connty,  California 83 

Pioneer  Silver  Lod^  Park  Connty,  Colorado 300 

Pittsburgh,  Lake  Connty,  California 106 

Pittsburgh,  Salt  Lake  Connty,  Utah 248,249 
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Pittsbnrgb,  Sierra  CoaDty,  California , ^ 

PJauct,  Arizona -..  312 

Pluiuus,  Eureka,  Plumas  Cuunry,  California 8,92,93 

Pluto,  Wbitc  Pino  County,  Nevada IfiT 

Ply uiout h  Kock,  Calaveras  County,  California I'JS 

P(R'abouta8,  Deer  Lodge  County,  Montana 1 2i\ 

Point  Hock,  Calaveras  County,  California liJS 

Polar  Star,  Clear  Creek  County,  Colorado 2&?,  ;jr.i 

Ponieroy,  Beaver  Head  County,  Montana ;J1-^ 

Pond  &,  CuuKtable,  Placer  County,  California • Ii6 

Pony,  Beaver  Head  County,  Montana - 21? 

Pony,  New  Mexico 'Ml 

Poor  Man,  Calaveras  County,  California 35, 103 

Poor  Man,  San  Diego  County,  California :i4 

Poorniau,  O wybee  County,  Idabo 169, 191, 135J 

Poor  MauV  Joy,  Deer  Lodge  County,  Montana tU 

Poor  Man's,  New  Mexico 311 

Pope,  Napa  County,  California 106 

Porcupine,  Salt  Lake  County,  Utab 256 

Porpby ry,  Park  County,  Colorado ;|01 

Porter,  Butte  County,  California 76 

Potosi,  Beaver  Head  County,  Montana *- 216 

Potosi,  Deer  Lodge  Connty,  Montana *Hi 

Potosi,  Park  Connty,  Colorado 300,302 

Powell  and  Lw\  Placer  County,  California..  .- 36 

Powell,  Placer  County,  California 105 

Pride  of  the  Mountain,  Humboldt  County,  Nevada 157 

Priest,  Park  Connty,  Colorado 595 

Printer  Boy,  Lake  Connty,  Colorado 299 

Prize,  Gilpin  County,  Colorado 290 

Prolific,  Park  Connty,  Colorado 300 

^     Providence,  Clear  Creek  County,  Colorado 275 

Providence,  Lassen  County,  California 95,96 

Prussian  Hill,  Calaveras  County,  California ' 34 

Puritan,  Beavei*  Head  Connty,  Montana 217 

Q. 

Quaker,  Park  Connty,  Colorado 301 

Quartz  Glen,  Calaveras  County,  California 35 

Queen,  Clear  Creek  County,  Colorado 276 

Queen  of  the  May,  Park  County,  Colorado 300 

Queen  of  tbo  West,  Peaver  Head  County,  Montana 219 

Queen  of  the  West,  Tooele  Connty,  Utah 256 

Queen,  Park  Connty,  Colorado ^jO 

Queen,  Sierra  Connty,  California ?*4 

Queen,  Tooelo  County,  Utah 255 

Queen  Tunnel,  Lander  Connty,  Nevada 152,153 

Railroad,  £1  Dorado  County,  California 104 

Rappahannock,  Esmeralda  County,  Nevada 175 

Raven,  Park  Conntv,  Colorado 301 

Raymond  &  Ely,  Lincoln  County,  Nevada 176,180,183,503,507 

Ready  Relief,  San  Diego  Conntv,  California 5(4,25 

Red  Bird,  Park  County,  Colorado 300 

Red  Cloud,  Boulder  County,  Colorado 298 

Red  Cloud,  Park  County,  Colorado 300 

Red  Eagle,  Tooelo  County,  Utah * 236 

Red  Ilill,  Calaveras  County,  California 104 

Red  Hill,  Placer  County,  California 105 

Red  Hill,  Trinity  County,  California -. 99 

Redington,  Lake  County,  California Iv^ 

Red  Jacket,  Owyhee  County,  Idaho 190,191,192 

Redman,  San  Diego  County,  California 24,2i'« 

Re<l  Mountain,  Park  County,  Colorado 301,302 

Red  Ror*k,  Park  County,  Colorado 3O0 

Red,  White,  and  Blue,  Salt  Lake  County,  Utab 250 
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Reed  and  Benson,  Salt  Lake  Conn ty,  Utah 240,2(51 

Reiiid«MT,  Park  Couutj',  Colorado  300 

Republic,  Park  County,  Colorado 301 

Rescne,  Idaho  County,  Idaho 2(0 

Research,  Lander  County,  Nevada 140 

Reserve,  Calaveras  County,  California 103 

Revenue,  Park  County,  Colorado 300 

Revenue,  Summit  County,  Colorado 286 

Rlieinlander,  Park  County,  Colorado ^ 301 

Rhodes'  Field,  Esmeralda  County,  Nevada 175 

Ricliards,  Tuolumne  County,  California 105 

Richmond  Consolidated,  Lander  County,  Nevada 142, 143, 150,  ir>l,  152, 351 

Richmond,  Lander  County,  Nevada 145, 14t5, 149 

Rim  Rock,  Lander  County,  Nevada : 153 

Riotte  and  Lnckhardt,  Napa  County,  California 10 

Rising  Hope,  El  Dorado  County,  California 104 

Rising  Star,  Owyhee  County,  Idaho 190, 503 

Rising  Sun,  Park  County,  Colorado 300 

Risiug  Sun,  Placer  County,  California 54 

Rising  Snn,  Rye  Valley,  Oregon 211 

Roanuaise,  Nevada  County,  California 63 

Rockafellow,  or  Union,  Oregon 212,213 

Rock  Island,  Salt  Lake  County,  Utah • 503 

Rock  River,  Butte  CountVi  California t 75 

Rocky  Bar,  Salt  Lake  County,  Utah 250 

Rocky  Bend,  El  Dorado  County,  Califoniia 103 

Rocky  Point,  Park  County,  Colorado 300 

Roderick  Dhu,  Gilpin  County,  Colorado 290 

Rogers,  G.,  Clear  Creek  County,  Colorado 268 

Rollins,  Beaver  Head  County,  Montana 217 

Roma,  Madison  County,  Montana 239, 240 

Romeo,  San  Diego  County,  California 24 

Rosecrans,  Clear  Creek  County,  Colorado 281 

Rose,  Owyhee  County,  Idaho 195 

Rose's  Bar.  Yuha  County,  California 70 

Rough  and  Ready,  Park  County,  Colorado 300 

Rough  and  Ready,  Placer  County,  California 56 

Rough  and  Ready,  PLumas  County,  California 93 

Rough  and  Ready,  Tuolumne  County,  California ^  32 

Rowe  &  Co.,  El  Dorado  County,  California 104 

Royal,  Tooele  County,  Utah 255 

Rnan,  Pocahontas  District,  Oregon 210 

Ruhicon,  Park  County,  Colorado ^      300 

Rubicon  Extension,  Park  County,  Colorado 301 

Rnby  Consolidated  Company,  Lander  County,  Nevada 147, 148, 152 

Rul)3'  Hill,  Eureka,  Nevada * ^, 349 

Ruhy,  Lander  Couuty,  Nevada 140 

Ruby,  Park  County,  Colorado '. 300 

Rumley ,  Jefferson  County,  Montana . .  .•. 234 

Russia,  Park  County,  Colorado 300 

Rye-Patch,  Humboldt  County,  Nevada 156 

S. 

8aco,  Clear  Creek  County,  Colorado 268,275 

Sacramento,  Storey  County,  Nevada 109 

Sailor  Boy,  Park  County.  Colorado 300,301 

Sailor,  or  Brown  &  Co.," Placer  County,  California 105 

Sailor,  Sierni  County,  California 84 

Sailor  Slide,  El  Dorado  County,  California 104 

Saint  Elmo,  Park  County,  Colorado : 301 

Saint  John  del  Rey,  White  Pino  County,  Nevada. 168 

Kiint  John,  Kern  County,  California 23 

Saint  John,  Meagher  Couutj',  Montana 240 

Saint  John,  Nevada  County,  California 103 

Saint  Lawrence,  El  Dorado  Couuty,  California 8, 46, 503 

Saint  Lawrence,  Placer  Couuty,  California , 59 

Samt  Louis  and  Montana,  Deer  Lodge  County,  Montana 222 

Saint  Louis,  Sierra  County,  Cabfornia 81 
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Saint  Patrick,  Placer  Connty,  California 59,503,:46 

6ally  Jones,  Placer  Connty,  California K4 

Salmon  Creek,  Pocahontas  District,  Oregon :2l»» 

Saliiig,  Placer  Connty,  California 59,1(4 

Sampson,  Idaho  Connty,  Idaho ^H 

San  Bernaixlino,  San  Bernardino  County,  California K4 

San  Bmno,  Calaveraa  Connty,  California 34,3o.l<tl 

San  Carlos,  Fresno  Connty,  California !•• 

Santa  Cruz,  Calaveras  County,  California 1"^ 

Sanderson,  Calaveras  Connty,  California CU.X* 

San  Diego,  San  Diego  County,  California '^ 

San  Ignacio,  Inyo  Connty,  California \^ 

San  Juan  Union,  Nevada  County,  California 1*4 

San  Jacinto,  San  Bernardino  County,  California '^ 

San  Lucas,  Inyo  County,  California 1^ 

Santa  F^,  Park  County,  Colorado ^U 

Santa  Maria,  Inyo  County,  California. • lc<,  19,'.V 

Santa  Maria,  Tuolumne  Connty ,  California 31 

Santa  Rita,  New  Mexico 311 

Sappho,  Nevada  County,  California • ^ 

Saturn,  Tooele  County,  Utah 35^ 

Savage,  Lander  County, Nevada !-.  139,14n 

Savage,  Salt  Lake  County,  Utah *^4? 

•  Savage,  Storey  County,  Nevada.! Ill,  113, 120, 503. o»w 

Schenectady,  Alpine  Connty,  California I-l 

School  Mann,  Park  Connty,  Colorado ^* 

Scifford,  Calaveras  County,  California •>f 

Scriford,  Calaveras  County,  California -^^ 

Sears  Union,  Sierra  County,  California ^^ 

Seaton,  Clear  Creek  County,  Colorado : 27^ 

Secret  Ca&on.  Placer  County,  California - 1^ 

Security,  Park  County,  Colorado '^'1 

Sedgwick,  Park  County,  Colorado 301 

Segregated  Belcher,  Storey  County,  Nevada 114,5<W,rnA'» 

Segregated  Caledonia,  WashoeNevada ^^' 

Selfrising,  White  Pine -County,  Nevada 1^ 

Senator,  Washoe  County,  Nevada 503,5*^ 

Senderburg,  Gilpin  County,  Colorado "-^ 

Seneca,  New  Mexico Sl<' 

Sentinel,  Lander  County,  Nevada - 142, 143, 131 

Seven-Thirty,  Boulder  Connty,  Colorado ^ 

Seven-Thirty,  Clear  Creek  Countv,  Colorado 868,2To 

Seven-Thirty,  Gold  HiU  District,  Colorado 293 

Sevenf^-six,  Plumas  County,  California 5 

Sewaua,  Esmeralda  Connty,  Nevada 1*^ 

Seymour,  Lander  County,  Nevada .. -^ 1^ 

Shawmut,  Tnolumne  County,  California 3i 

Sheba,  Humboldt  County,  Nevada 1» 

Sheboygan,  White  Pine  County,  Nevada ^ 1^'^ 

Sheppard  &  McNasser,  Summit  County,  Colorado ^ 

Sheridan,  Park  County,  Colorado 3W) 

Sherman,  Bonlder  County,  Colorado 29^ 

Sherman,  Park  County,  Colorado S>1 

Shipley,  Placer  Connty,  California ® 

.  Shively, Clear  Creek  County,  Colorado 268,275 

Shoemaker,  El  Dorado  Connty,  California U^ 

Shoo-Fly,  Beaver  Head  County,  Montana 1 2S) 

Shoo-Fly,  Elko  County,  Nevada 1 158, 150,  H>^ 

Shower,  Utah  Connty,  Utah 257 

Sibley,  Beaver  Head  County,  Montana 21T 

Sides,  Storey  County,  Nevada 11*^ 

Sierra  Buttes,  Sierra  County,  California 6,41 

Sierra  Nevada,  Storey  County,  Nevada 109, 120, 503, oi^ 

Sierra,  Sierra  County,  California ^' 

Sigler 50^j 

Silver  Bow.  Napa  County,  California IOp 

Silver  Circle,  Tooele  County,  Utah ^ 

Silver  Cloud,  Tooele  County,  Utah 2j6 

Silver  Hill,  Jefferson  County,  Montana 234 
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Silver  Hill,  Storey  County,  Nevada : 115,503,506 

SilverUeels,  Park  County,  Colorado 295 

Silver  Light,  Beaver  Head  County,  Montana 220 

Silver  Lcmo,  Clear  Creek  County,  Colorado '         275 

Si  1  ver-Mininff  Company,  Humboldt  County,  Nevada 154, 1 55 

Silver  Mist,  Park  County,  Colorado 30.1 

Silver  Mountain,  Clear  Creek  County,  Colorado 281 

Silver  Peak,  Lincoln  County,  Nevada 503,507 

Silver  Plate,  White  Pine  County,  Nevada 167, 168 

Silver  Plume,  Clear  Creek  County,  Colorado 203,275 

Silver  Rose,  Beaver  Head  County,  Montana 217 

Silver  Star,  Park  County,  Colorado 295,301 

Silver  Star,  Tooele  County,  Utah-. 236 

Silver  Tide,  Alturas  County,  Idaho 205 

Silver  Vault,  White  Pine  County,  Nevada 503 

Silver  Wave,  Park  County,  Colorado 300 

Silver  Wave,  White  Pine  County,  Nevada 503,506 

Silver  West  Consolidated,  Lander  County,  Nevada 150, 152 

Silver  Wing,  Summit  County,  Colorado 285 

Simon  H.  Dikeman,  Nevada  County,  California 104 

Simon  Pure,  Esmeralda  County,  Nevada 175 

Sisler  &  Co.,  Summit  County,  Colorado 284 

Sisley  &,  Weatherbee,  Burnt  River,  Oregon 212 

Slate  Ledge,  (Perrin's,)  Nevada  County,  California 62 

Sliger,  El  Dorado  County,  California 8,47,103 

Smartsville,Yuba County, California.... 70,71 

Smelting  and  Silver-Mining  Company,  Colorado 279 

Smith  &  Hand,  Siskiyou  County,  California '105 

Smith,  White  Pine  County,  Nevada  ...^ 167 

Sneeze  weed,  Park  County,  Colorado 300 

Snow-Bird,  Park  County,  Colorado •      300 

Snow-Drift,  Clear  Creek  County,  Colorado 268 

Snow-Drop,  Beaver  Head  County,  Montana 218 

Snow-Storm,  Park  County,  Colorado 301 

Socorro,  New  Mexico 311 

Sorocco,  Amador  County,  California 104 

8oathbank,  Calaveras  County,  California 35 

South  Boise,  Madison  County,  Montana 239 

South  Chariot,  Owyhee  County,  Idaho 190,191,192,503,506 

Southern  Light,  Lander  Couotv,  Nevada 128,139,140 

South  Ophir,  Storey  County,  Nevada 109 

South  Overman,  Washoo  County,  Nevada 505,506 

South  Oro  Fino,  Owyhee  County,  Idaho 190,191,192 

South  Yuba  Canal  Company,  Nevada  County,  Ctdifornia 105 

Sovereign  People,  Boulder  County,  Colorado 292 

SpagnoR,  D.  B.,  Amador  County,  California 102 

Spanish  Hill,  Salt  Lake  County,  Utah 201 

Spanish,  Tooele  County,  Utah '       255 

Spar,  Park  County,  Colorado 301 

Sparks,  Gilpin  County,  Colorado    290 

Spttrrow  Hawk,  Tooele  County,  Utah 255,256 

Speckled  Trout,  Deer  Lodge  County,  Montana 223 

Spencer,  Jefferson  County,  Montana .' 235 

Spotted  Hornet,  Park  County,  Colorado 301 

Spring  Garden,  Placer  County,  California • 56 

Spring  Gulch,  Tuolumne  County,  California 31 

Springfield  Mining  Company,  Summit  County,  Colorado 284 

Spring  Mountain,  Lincoln  County,  Nevada 178,503,507 

Spring  Valley,  Butte  County,  Calilornia : 72,73,75 

Stafford,  Tooele  County,  Utah... 256 

Stahl  &  Brother,  Sierra  County,  California «.* 82 

Stanford,  Lincoln  County,  Nevflkida • 507 

Stanley,  Alturas  Count v,  Idaho 205 

Stapleton,  Beaver  HeM  County,  Montana « 219 

Star  City  Company,  Humboldt  Countv,  Nevada 155 

Star  Consolidated,  Lander  County,  Nevada 151, 153,503,507 

Starlight,  Humboldt  County,  Nevada « 503,506 

Star  of  the  West,  Tooele  County,  Utah 236 

Starr  King,  Elko  County,  Nevada .^ 161 

34  H 
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Starr,  Park  Comity,  Colorado  .» 3i»l 

Starr,  Summit  County,  Colorado ^ fcj5 

Star,  Sierra  County,  California !3 

State  Line,  Esmeralda  County,  Nevada 1T6 

Stat«  of  Maine,  Amador  County,  California 44 

State  of  Maine,  Park  County,  Colorado 300,Si»l 

Stella  Uartwell,  Park  County,  Colorado M 

Sterling,  Lincoln  County,  Nevada 179,Ui7 

Sterling,  New  Mexico ^ 3U 

Stetefeidt,  Lander  County,  Nevada I** 

Stevens,  Clear  Creek  County,  Colorado 26^,:?76 

Stickle,  Calaveras  County,  California 3^,36.  l*'? 

Stonewall  Jackstm,  San  Diego  County,  California 27,2:; 

Stougfaton,  Boulder  County,  Colorado i<J 

Stranger,  Park  County,  Colorado 3»V 

Succor,  Storey  County,  Nevada 503,  C^»^ 

Sucker  Flat,  Siskiyou  County,  California 1U5 

Sucker,  New  Mexico , 311 

Sugar  Loaf,  £1  Dorado  County,  California U^> 

Sulpburet,  Nevada  County,  California M 

Sultana,  Tooele  County,  Utah 2."4 

Summit,  Amador  County,  Califoniia ^ 44,li'3 

Summit  Lake,  Park  County,  Colorado 'M 

Snnimit  County,  Park  County,  Colorado - 300,3t'»l 

Summit,  Placer  County,  California ^ 

Sunbeam,  Liu  coin  County,  Nevada V^ 

Sunday,  Park  County,  Colorado • M 

Sunny  Side,  Park  County,  Colorado 3ni 

Surprise,  Park  County,  Colorado ^^1 

Swansea,  Clear  Creek  County,  Colorado 279, '2-1 

Swanseii,  £1  Dorado  County,  California Kl> 

SwauHca,  Wbit*  Pine  County,  Nevada i...         l^j 

Swansea,  Utah  County,  Utali 257 

Swttet  Home,  Park  County,  Colorado 295,302 

T. 

Table  Mountain,  Tuolumne  County,  California 33 

Tulioma,  Alturas  County,  Idaho 203 

Tallulah,  Humboldt  County,  Nevada 155 

Tar  Heels, Park  County,  Colorado...^ 3W) 

Tarshish,  Alpine  County,  California U 

Taylor,  PaikCouutVjColonwlo 300,301 

Taylor,  Storey  County,  Nevada ' ij03,5C>6 

Taylor  Tunnel,  Lander  County,  Nevada 1*^ 

T.b.  Hume,  Park  County,  Colorado 3W) 

Teamsters  Ledge,  Humboldt  County,  Nevada K^ 

Tecoma,  Liicien  District,  Utah STiS 

Tecumseh,  Calaveras  County,  California 103,5^ 

Tehama,  "White  Pine  County,  Nevada 1^ 

Telegraph,  Salt  Lake  County,  Utah 25.*^ 

Tempest.  Park  County,  CoWaclo.... 301 

Tender  Foot,  Park  County,  Colorado ^^ 

Tenth  Legion,  Clear  Creek  County,  Colorado 279 

Terrible,  Clear  Creek  County,  Colorado 267,268,2?4 

Terrible,  Park  County,  Colorado 3^^ 

Terror,  Park  County,  Colorado ^ 5^-^ 

Texas,  Storey  County,  Nevada H** 

Thanksgiving,  Park  County,  Colorado •-        3^' 

T.  H.  Fuller,  Summit  County,  Colorado ^ 

Thompson  &  Co.,  Grant  County,  Oregon ^^ 

Thorn,  Calaveras  County,  California "^^ 

Thomas  McCall,  £1  Dorado  County,  California ^ 

Three  Men,  Park  County,  Colorado ^ 

Tiffin,  Summit  County,  Colorado 2^ 

Tiger,  Park  County,  Colorado 800,301 

Tiger,  Yavapai  County,  Arizona ^}^ 

Timoke, Lander  Connty, Nevada .^ l^^il'*^ 
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Tip  Top,  Lander  County,  Nevada 145,146,351 

Todd,  Arizona 315 

Tom  Thnmb,  Park  Connty,  Colorado 301 

Topeka,  Park  Connty,  Colorado 301 

Trail,  Park  County,  Colorado , 301 

Trail,  8an  Dieso  Connty,  California 24 

Transylvania.  Nye  Connty,  Nevada 172 

Trc^asure  Hill,  Arizona 315 

Treasure,  Idaho  County,  Idaho : 202 

Treasury^  Beaver  Head  Connty,  Montana 221 

Treasnry  Extension ,  Beaver  Head  County,  Montana •. 221 

Treasury,  Park  Connty,  Colorado 301 

Treglone,  Storey  County,  Nevada 114 

Trench,  White  Pine  County,  Nevada 503,506 

Trinity,  White  Pine  Connty,  Nevada 163 

Trojan,  Boulder  County,  Colorado 292 

Troy,  Lander  Connty,  Nevada '  153 

Troy,  Nye  Counly,  Nevada 174 

Tnickee,  White  Pine  County,  Nevada 167,168 

True  Silver,  Madison  Connty,  Montana 239,240 

Try  Again,  Lewis  and  Clarke  County,  Montana 239 

TallocK,  Taolnmne  County,  California 31 

Tuscarora,  Beaver  Head  County,  Montana 220 

Tuttle  Gnlch,  Siskiyou  Connty,  California 105 

Twlbill  &  Stoi^ale,  Summit  County,  Colorado 284 

Twins,  Boulder  County,  Colorado 293 

Tyson,  Tuolumne  County,  California •  106 

U. 

Ulster  County,  Park  Connty,  Colorado 301 

Uncle  Charley,  Park  County,  Colorado , 300 

Uncle  Sam,  Nevada  County,  California 69 

Uncle  Sam,  Park  County,  Colorado 300,302 

Union,  Altaras  Connty,  Idaho  ^ 205 

Union,  Beaver  Head  County,  Montana 219 

Union,  Calaveras  Connty,  California 35,103,106,503 

Union  Consolidated,  Storey  County,  Nevada 503, 506 

Union,  Inyo  County,  California 18,19,354,356 

Union,  Nevada  County,  California 67 

Union  No.  4,  Park  County,  Colorado 301 

Union  Pacifio  Railway,  Gilpin  County,  Colorado 290 

Union,  Plumas  Connty,  California 94,9ft 

Union,  Sierra  Connty,  California 80,83 

United  States,  Placer  Countv,  California 105 

Unknown,  Park  County,  Colorado 301 

U.  S.Grant,  Summit  County, Colorado 284 

Utah,  Storey  Connty,  Nevada 108,109,503,606 

Utah,  Tooele  County,  Utah 242 

V. 

Vallejo,  Lander  County,  Nevada 153 

Vallfjo,  Solano  County,  California  10 

Vallejo,  Tooele  County,  Utah 248 

Valentine  Day,  Lander  Connty,  Nevada 147,149 

Valentine,  Lander  County,  Nevada 147, 148, 149 

Valley,  Napa  Connty,  California 106 

Valley  View,  Arizona 31"» 

Vanderbilt,  Arizona 315 

Vanderbilt,  Summit  County,  Colorado 283 

Vaa  Doozen  Gulch,  Siskiyou  County,  California 105 

Van  Wert,  San  Diego  County,  California 26,27 

Varieties,  Alturas  County,  Idaho 206 

Venus,  Butte  Counly,  California 76 

Vermillion,  Lincoln  County,  Nevada 178,179 

Vespasian,  Tooele  County,  Utah 254 

Veto,  Clear  Creek  County,  Colorado 276 

Victor,  Park  County,  Colorado 302 
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Victorener,  Fresno  County,  California..  •. l^ 

Violet,  Clear  Creek  County,  Colorado  366 

Virgin  Company,  Butte  County,  California 76 

Virginia  Consolidated,  Storey  County,  Nevada 110,  111,  11? 

Virj^inia,  Storey  County,  Nevada liO 

Virginia,  Wbite  Pine  County,  Nevada , HQ 

Virtue,  Idaho oiC 

Virtue,  or  Ruckers.  Oregon 21*2 

Von  Bismarck,  Park  County,  Colori^o •  SOU 

Von  Moltke,  Park  County,  Colorado li^i 

Von  Tromp,  Tuolumne  County,  California 31 

Vulture,  Arizona 31i 

• 

W. 

Wabash,  Sierra  County,  California 81 

Wade  Hampton,  Park  County,  Colorado 295,900,202 

Walker  and  Webster,  Salt  L^kke  County,  Utah 250 

Wallace,  Park  County,  Colorado 3iU 

Wandering  Boy,  Tooele  County,  Utah 2o6 

WardBeecher,  White  Pine  County,  Nevada 162,168,503 

Ward  Beecher  South,  Whit-e  Pine  County,  Nevada 165 

War  Eagle,  Jefferson  County,  Montana 230 

War  Eagle,  Owyhee  County,  Idaho 190, 191, 192, 503, 5^6 

Wasatch,  Salt  Lake  County,  Utah 250 

Washington,  Arizona •  315 

Washington  No.  2,  Arizona  315 

Washington  Avenue,  Boulder  County,  Colorado 29i 

Washington  and  Creole,  Lincoln  County,  Nevada 178, 179,503,507 

Washington,  Fresno  County,  California 10 

Washington  Heights,  Nye  County,  Nevada 173 

Washington,  Idskho  County,  Idaho ., .  201 

Washington,  Rye  Valley,  Oregon « 211 

Washington,  San  Diego  County,  California 23,^ 

Washington,  Sierra  County,  California 65 

Washington,  Tooele  County,  Utah 155 

Washoe,  New  Mexico 311 

Waterloo,  Park  County,  Colorado tSOO 

Waters,  Tuolumue  County,  California 104 

Webfoot,  Boise  County,  Idaho • 2Q3 

Webster,  Salt  Lake  County,  Utah 230 

Welling,  Jefferson  County,  Montana 235 

Wellington,  Salt  Lake  County,  Utah 248,261,503,507 

Wendigo  Company,  East  Tintio  District,  Utah 256 

Weske,  Placer  County,  California 105 

'Wostall  &  Eberle,  Sierra  County,  California 67 

Western  Extension  of  Rumley ,  Jefferson  County,  Montana 234 

Western,  White  Pine  County,  Nevada 170 

West  Jordan,  Tooele  County,  Utah 2&4 

West  Junction.  Clear  Creek  County,  Colorado WS 

'Wet  Gulch,  Calaveras  County,  California 106 

Whale,  Clear  Creek  County,  Colorado 276 

Whale,  Park  County,  Colorado 301 

'Wheal  Cate,  Park  County,  Colorado 30O 

White  Fawn,  Park  County,  Colorado 800 

'White  Horse,  Park  County,  Colorado 301 

White,  Humboldt  County,  Nevada 153 

'WhiteA  Murphy,  Storey  County,  Nevada 110 

White  ds  Nutter,  Butte  County,  California 75 

White  Pine,  Carr  Fork,  Utah .•  255 

White  Rock,  Boulder  County,  Colorado 293 

Whiteside  &Co.,  El  Dorado  County,  California 53 

Whitlatch  Union,  Lander  County,  Nevada 140 

Whittoo,  Napa  County,  California 10 

Whittrick,  Beaver  Head  County,  Montana <. 217 

Whopper,  Beaver  Head  County,  Montana 216 

Whopper,  Park  County,  Colorado 300,302 

Wido  West,  Alturas  County,  Idaho 205 

Wide  West,  Calaveras  County,  California 104 
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Paga. 

Wild  Bill,  Salt  Lake  Coanty,  Utah 250 

Wild  Pat,  Deer  LodgACoQDty,  Mod  tana 228 

Wiley  and  Seifer,  Placer  County,  Ci^ifornla 56 

William  Tell,  Alturas  County,  Idaho., 205 

WiDDamuck,  Bingham  Cafion,  Utah ^ 353,361 

Winnamuck,  Tooele  County,  Utoh 242,252 

Winnebago,  Park  County,  Colorado 301 

Winsor  Utah,  Salt  Lake  County,  Utah , 248 

WiscoDBin,  Nevada  County,  California • 103 

Wolcott,  Nevada  County,  California 105 

Wolverine,  Boise  Connty,Idaho 204 

Wolverine,  Calaveras  County,  California 34,103,135 

Wolverine,  New  Mexico 311 

Wolverine,  Park  County,  Colorado 300 

Woodbnro,  White  Pine  County,  Nevada 168 

Wood  &.  Edelman,  Conner  Creek,  Oregon 212 

Wood,  Gilpin  County,  Colorado 290 

Woodhouse,  Calaveras  County,  California •• 35,103 

Woodville,  Storey  County,  Nevada 120,503,506 

W*ngbt  &  Co.,  Siskiyou  County,  CiUlfomia 105 

Y. 

Y&nkee  Boy,  Park  County,  Colorado 301 

Vaokee  Jim,  Placer  County,  California 390 

Yankee  Nation,  Park  County,  Colorado 301 

Yellow  Jacket,  Boise  County,  Idaho 203 

Yellow  Jacket,  El  Dorado  County,  California 103 

Yellow  Jacket,  Storey  County,  Nevada 114, 115, 116, 119, 120 

Yellow  Jacket,  Washoe,  Nevada 505,506 

Yosemite,  Salt  Lake  County,  Utah 255 

YoQDg  America,  Wyoming 306 

Young  Lion,  Tooele  County,  Utah 258 

Yreka,  Owyhee  County,  Idaho 195 

Yuba  Company,  Nevada  County,  California. 1 68 

Yale  Gravel,  California 492,5C3,505 

Yule  &  WiUey,  Placer  County,  Califomia 105 

Z. 

Zacatua,  Calaveras  County,  Califomia * 33,35 

Zeb.  Vance,  Park  County,  Colorado 300 

Zellerbach  &  Hickey,  Sierra  County,  Califomia 86 
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P»ge. 

Alleghany,  Sierra  Comity^  California 79 

Alpiue  County,  California 11 

Alpine,  Alpine  Coanty,  California 13 

Alturaa  County,  Idaho 204 

Amador  City,  Amador  Connty,  California 36 

Amador  County,  California 8,:% 

Amelia,  Oregon ^11 

American  Fork,  Salt  Lake  Connty,  Utah... 248,352 

American  Onlcb,  Summit  County,  Colorado 285 

American  Hill,  Placer  County,  California 55 

American  Valley,  Plumas  Couuty,  California 92 

Angels,  Calaveras  County,  California 34,36 

Argenta,  Beaver  Head  County,  Montana 216,219 

Ashland,  Oregon 206 

Atlanta,  Altnras  County,  Idaho 204 

Atlantic  City,  Wyoming 306 

Auburn,  Oregon 210,211 

Auburn,  Pla^  County,  California 54,59 

B. 

Baker  City,  Baker  Connty,  Oregon 209,212 

Baker  County,  Oregon 206,209 

Baker's  Ranch,  Placer  Connty,  California 56 

Bald  Mountain,  Beaver  Head  County,  Montana 220 

Bald  Mountain,  Sierra  Connty,  Calitbrnia 79 

Banner,  Boise  Connty,  Idaho 204 

Banner,  San  Diego  Connty,  California 23,24 

Bannock,  Beaver  Head  County,  Montana 220 

Bath,  Placer  County,  CfUifomia 55,56 

Battle  Mountain,  Humboldt  County,  Nevada 158 

Beaver  Head  Connty,  Montana 216 

Beaver  Hejid  Valley,  Beaver  Head  County,  Montana 221 

Beaver  Lake,  Beaver  Connty,  Utah .'  259 

Beckworth's  Pass,  Plumas  County,  California 93 

Belmont,  Nye  County,  Nevada 172 

Bernard  Diggings,  Sierra  County,  California 87 

Big  Cottonwood  District,  Utah 245 

Bingham  Cailon,  Salt  Lake  Connty,  Utah 2,254,353 

Birch  Creek,  Beaver  Head  Connty,  Montana 220 

Birch  Creek  District,  Meagher  County,  Montana -^ 241 

Birchville,  Sierra  County,  California  * 86 

Black  Bea/ Gulch,  Klamath  County,  California 101 

Blackhawk,  Plumas  Couuty,  California 93 

Blacksmith's  Flat,  Placer  County,  California 61 

Black  Tail  Gnlch,  Deer  Lodge  Connty,  Montana 229 

Blue  Gulch,  Deer  Lodge  Connty,  Montana 229 

Bine  Ledge,  Salt  Lake  Connty,  Utah 250 

Blue  Mountain,  Calaveras  County,  California 35 

Blue  Wing,  Beaver  Head  County,  Montana 216 

Boise  Basin,  Boise  County,  Idaho 197,204 

Boise  City,  Boise  Connty,  Idaho 197 

Boise  County,  Idaho 202 

Boulder  County, Colorado..^ 266,290 

Bowlder  District,  Jefferson  Connty,  Montana 234 
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Braclshaw  District,  Arizona 313 

Braiuly  City,  Sierra  County,  California 86,86.'?7 

Breckon ridge,  Summit  County,  Colorado 2r2 

Brown's  District,  Madison  County,  Montana 239 

Brown  Gulch,  Clear  Creek  County,  Colorado 275 

Brown  Mountain,  Clear  Creek  County,  Colorado 275 

Brown's  Point,  Plumas  County,  California 93 

Brown'ri  Valley,  Yuba  County,  California 8,71 

Bnena  Vista,  Humboldt  County,  Nevada 1.^3 

Buckskin  Gulch,  Park  County,  Colorado 297 

Buckskin  Joe  District,  Park  County,  Colorado 3iA> 

Bullion,  Elko  County,  Nevada loe 

Bullion  City,  Owyhee  County,  Idaho 193, 19£) 

Bull  Run,  Elko  County,  Nevada 106 

Buirs  Run,  Oregon 211 

Bunker  Hill,  Elko  County,  Nevada 1."^ 

Bunker  Hill,  Nevada  County,  California (2) 

Bunker  Flill,  Sierra  County,  California S4 

Burnt  River,  Grant  County,  Oregon S09,2L*i 

Butte  County,  California 72 

Butterfield  Calkon,  Utah 255 

Butte  Valley,  Plumas  Coonty,  California 92 

C. 

Calaveras  County,  California 33 

Calicnte,  Keni  County,  California 23 

California  Gulch,  Lake  County,  Colorado 299 

Camp  Floyd, Tooele  County,  Utah 2.'i5 

Cam ptonville,  Sierra  Couuty,  California 86,  tT 

Canyon  City,  Grant  County,  Oregon 209 

Caxiou  Creek,  Sierra  County,  California 79,82,84,85,86,?^ 

Canyonville,  Oregon 2ut> 

Cascade,  Clear  Creek  County,  Colorado 276,277 

Castle  Dome  District,  Arizona 31:* 

Cedar,  Arizona ^ 3U 

Cedar  Grove,  Sierra  County,  California 81,62 

Cedar  Plains  District,  Je£ferson  County,  Montana 235, 236 

Central  District,  (Jamestown,)  Boulder  County,  Colorado 293 

Central,  Humboldt  County,  Nevada lo6 

Cuutreville,  El  Dorado  County,  California 48,53 

Centreville,  White  Pine  County,  Nevada Itx^ 

Crrro  Gordo,  Inyo  County,  California. 17,354,356 

Cbandlerville,  Sierra  County,  California 8l,?:2,^ 

Cherokee,  Butte  County,  California 72,73 

Cherokee,  Nevada  County,  California 62 

Cherry  Creek  District,  Madison  County,  Montana 24D 

Chief,  Lincoln  County,  Nevada 186 

Chipmunk  Ravine,  Pfacer  County,  California 61 

Chip's  Flat,  Sierra  County,  California ....  79 

Christmas  Hill,  Nevada  County, California 06 

Churchill  County,  Nevada 1*^ 

City  of  Six,  Sierra  County,  California .' .  79 

Clancy,  Jeiferson  County,  Montana ....  231 

Claraville,  Kern  County,  California 23 

Clark's  Creek,  Oregon -r..  211 

Clarksou,  Lewis  and  Clarke  County,  Montana 23d 

Clarksville,  Oregon • ...-.,,  211 

Clear  Creek  County,  Colorado 866,267 

Clear  Creek,  Shasta  County,  California ..  99 

Clear  Water  Station,  Idaho 199 

Cold  Canon,  Sierra  County,  California cO 

Colorado,  Jefferson  County,  Montana 233 

Columbia  Hill,  Nevada  County,  California 62 

Columbus,  Esmeralda  Con ntv,  Nevada 174,175 

Concow,  Butte  County,  California 76 

Concow  Valley,  Butte  County,  California 73 

Conner  Creek.  Oregon 212 

Consolidated  Montgomery,  Park  County,  Colorado 3U) 
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Coos  Bay,  Ore^n 206,208 

Cope,  Elko  County,  Nevada 158 

Corkscrew  Patch,  Summit  County,  Colorado 2S4 

Corona  del  Poeblo,  New  Mexico 311 

Council  Hill,  Sierra  County,  California b5 

Cniue'a  Gulch,  El  Dorado  County,  California 53 

Crescent  City,  California 1 98 

Cuyaniaca  Mountains,  San  Diogo  County,  California 27 

D. 

* 

Daily,  Clear  Creek  Coanty,  Colorado 277 

Deadwoo(l,Placer  County,  California 55 

Deadwood,  Sierra  County,  California 79 

Deer  Lodge  County,  Montana 221 

Delaware  Flats,  Summit  County,  Colorado 284 

Del  Norte  County,  California 97 

Democrat  Mountain,  Clear  Creek  County,  Colorado 275 

Diamond  City,  Utah  County,  Utah 256 

Dixie  CaQon,  Plumas  County,  California 96 

Dixie  Creek,  Grant  County,  Oregon 209 

Dodge  Gulch,  Deer  Lodge  County,  Montana ^29 

Downieville,  Sierra  County,  California 79 

Dry  Creek,  Sbasta  County,  California 99 

Dutch  Flat, Placer  County, CaUfornia 55,57,58 


£. 


I 


Eagle  Creek,  Union  County,  Oregon 210 

EaatTintic,  Utah  County,  Utah 256 

Echo,  Hnmboldt  County, Nevada 156 

Eddy^s  Gulch,  Klamath  County,  California 101 

El  Dorado,  Calaveras  County,  California  .^ 35 

El  Dorado  Cafion,  Lincoln  County,  Nevada 186 

El  Dorado  Caf&un,  Placer  County,  California 55 

El  Dorado*  County,  California 8,44 

Eldorado,  Oregon 211 

Elk  City,  Idaho .^ 199 

Elk  Creek,  Grant  County,  Oregon .- 209 

Elko  County,  Nevada 108 

Kly,  Lincoln  County,  Nevada 176,179 

Empire,  Clear  Creek  County,  Colorado 270,277,276 

Erskiue  Creek,  Kern  County,  California 1 23 

Esmeralda  County,  Nevada 108,174 

Eureka  Hill,  Tooele  County,  Utah 258 

Eurt^ka,  Lander  County,  Nevada 142,144,147,148 

Eureka,  Plumas  County,  California 92 

Eureka,  Utah  County,  Utah 256 

Eureka,  White  Pine  County,  Nevada 172 

Excelsior,  Sierra  County,  California 79 

Express  Kanch, Oregon 212 

P. 

Eir  Gap,  Sierra  County,  California 79 

Fish  Lake, Esmeralda  County,Nevada 174 

Hiut  Creek  District,  Deer  Lodge  County,  Montana 221 

Flint,  Owyhee  County,  Idaho...: 190,191,192,193 

Florence,  Idaho  County,  Idaho 199,202 

Forbestown,  Yuba  County,  California 71 

Forest  City,Sierra  County, California 79 

Forest  Hill,  El  Dorado  County,  California 51 

Forest  Hill, Placer  County, California 55,56 

Fort  Sumter,  Oregon 211 

French  Corral,  Sierra  County,  California 86 

French  Gulch,  Auburn  District;  Oregon 213 

French  Gulch,  Summit  County,  Colorado 284 

Fresno  County,  California 28, 
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G. 

Galeua  Gulch,  Summit  County,  Colorado '^ 

Galena,  Iliiinboldt  County,  Nevada I«> 

Garden  Gulcb,  Boulder  County,  Colorado *2a3 

Gardner'H  Point,  Sierra  County,  California 81. >3 

Georgetown,  Clear  Creek  County,  Colorado 267,277 

Georgetown,  El  Dorado  County,  California i^ 

Gtiorgia  Gulch,  Summit  County,  Colorado 2^5 

Georgia  Slide,  £1  Dorado  County,  California hS 

Gem  City,  Union  County,  Oregon 21'J 

Geneva,  Fark  County,  Colorado. 3i«l 

Geneva,  Summit  County,  Colorado ^ 

GibHon  Gulch.  Park  County,  Colorado 3i»l 

Gibsonvillo,  Sierra  County,  California ^ 

Gilpin  County,  Colorado :  266,»f 

Golconda,  Humboldt  County,.  Nevada 157 

Gold  Bluff,  Klamath  County,  California ?ti 

Gold  Hill,  Boulder  County,  Colorado 291 

Gold  Hill,  Storey  County,  Nevada 108,113  It^ 

Gold  Mountain,  Esmerafda  County,  Nevada 174,175,176 

Gold  Run,  Placer  County,  California 55,57.r> 

Gold  Run  Ravine,  Sierra  County,  California 87 

Gtold  Run,  Summit  County,  Colorado ^        284 

Grand  island,  Boulder  Connty,  Colorado 291 

Grande  Ronde  River,  Union  County,  Oregon 21i) 

Granite,  Grant  Connty,  Oregon 209,*ill 

Granite.  Tooele  County,  Utah 2:>9 

Grant  County,  New  Mexico SI'S 

Grant  County,  Oregon 306,2(9 

Graiis  Flat,  Sierra  County,  California 81,5J,64 

Crass  Valley,  Nevada  County,  California 1,8,61,62,477 

Gray  Eagle  Bar,  El  Dorado  County,  California r<J 

Great  Salt  Valley,  Churchill  County,  Nevada 1H5 

Greenwood,  Sierra  County,  California Sl."^ 

Greenwood  Valley,  El  Dorado  County,  California. 45,4S,r)3 

Griffith,  Clear  Creek  County",  Colorado :..        270 

Grizzly  Monutain,  Kern  County,  California 23 

Grizzly  Valley,  Plumas  County,  California 9i 

H. 

HalVfi  Gulch,  Park  County, Colorado 301 

.  Hard  Scrabble,  Sierra  County,  California iM 

Havana,  Madison  County,  Montana 240 

Havilah,  Kern  Connty,  California ' 22 

Haydon  Hill,  Lassen  County,  California 9& 

Hepsidam,  Sierra  County,  California ,  86,  ?7 

Highland,  Elko  County,  Nevada 153 

Highland  District,  Deer  Lodge  Connty,  Montana 2i^ 

Highland  Gulch,  Deer  Lodge  County,  Montana 229 

Hog  Em,  Union  County,  Oregon 210 

Hogg's  Diggings,  El  Dorado  Connty,  California 5;l 

Hoosier  Gulch,  Summit  County,  Colorado i 2?^ 

Horseshoe,  Park  Connty,  Colorado 301 

Hot  Springs,  Churchill  County,  Nevada : l"^ 

Hot  Spring  District,  Jefferson  County,  Montana 230, 2W 

Hot  Springs,  Summit  County,  Colorado 25f3 

Howland  Flat,  Sierra  County,  California .' eO,?l 

Hualpai,  Arizona 313 

Humboldt  County,  Nevada 1^,153,1?'7 

Humboldt,  or  Mormon  Bsisin,  Oregon 211 

Humbug  Gulch,  Summit  County,  Colorado » e?o 

Hunt's  Hill,  Nevada  County,  California , [.  69 

L 

Idaho  City,  Boise  County,  Idaho 204 

-Idaho  County,  Idaho , ."*  I99,2i» 
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Illinois  Gnlcb,  Sammit  Coanty,  Colorado 284 

Independence,  Nevada  Coanty,  California 69 

Indian  Creek,  Calaveras  Comity,  California 35 

Indiana  Hill,  Placer  County,  California 55,58 

Indian  Valley,  Plnmas  County,  California 92,93,94,96 

Inyo  Connty,  California 11,17 

Iowa  Gulch,  Summit  County,  Coloradoi 284 

Iowa  Hillj  Placer  Coanty^  California.... 55 

J. 

Jackson,  Amador  Coanty,  California '       36 

Jackson  County,  Oregon 206,209 

Jacksonville,  Oregon 206 

Jameison  City,  Plumas  County,  California • 93 

James  Cieek,  Boulder  County,  Colorado 291 

Jefferson  County,  Montana 229 

Jefferson  District,  Jefferson  County,  Montana 229 

Johnson,  Elko  County,  Nevada 160 

Johntown,  El  Dorado  Couuty,  Califprnia 48,53 

Jones'  Hill,  £1  Dorado  County,  California 53 

Jordan  Hill,  Butte  County,  California 76 

Josephine  County,  Oregon 209 

Julian,  San  Diego  Coanty,  Califbniia 33,24,^ 


Kelsey,  El  Dorado  Coanty,  California 46,48,53 

Kentucky  Flat,  El  Dorado  County,  California 52 

Kern  Connty,  California - 22 

Kemville,  Kern  Connty,  California 23 

Keyseville,  Kern  County,  California 23 

Klack's  Gnlch,  Summit  Connty,  Colorado 284 

Klamath  Bluffs,  Klamath  County,  California 98, 100 

Klamath  Connty,  California 8,100 

Klamath  River,  Klamath  Coanty,  California .' 100,101 

L. 

Lake  County,  Colorado 266,299 

Lander  County,  Nevada 108,136 

Lander  Hill,  Lander  County,  Nevada 139, 140, 142 

La  Porte,  Plumbs  County,  California 86,87,93 

Lassen  Connty,  California 91 

Last  Chance,  Placer  Connty,  California 55 

Latham,  Elko  Connty,  Nevada 160 

Leavenworth  Gnlch,  Gilpin  Connty,  Colorado 290 

Leavenworth  Mountain,  Clear  Creek  County,  Colorado 275 

Leesburg,  Lemhi  Connty,  Idaho 199 

Lemhi  County,  Nevada 198,199,200 

Lewis  and  Clarke  Connty,  Montana 238 

Liberty  Hill,  Nevada  Connty,  California 66 

Lida  Valley,  Esmeralda  Connty,  Nevada 174,175,176 

Lincoln,  Bearer  County,  Utah 259 

Lincoln  County,  Nevada 108,176 

Little  Cottonwood  District,  Utah 245 

Little  York,  Nevada  County,  California 66,69 

Loniax  Gnlch,  Summit  County,  Colorado 2H4 

Lone  Moan  tain,  Elko  County,  Nevada 158 

Long  Cafion  Divide,  Placer  County,  California 60,61 

Loon  Creek,  Lemhi  County,Idado 199 

Los  Angeles  County,  California 22 

Low  Divide,  Klamath  Coanty,  California 98 

M. 

Madison  Coanty,  Montana S39 
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MalhenrCity,  Oregon 211 

Manzanita  Hill,  Nevada  County,  OaUfornia @ 

Mariposa  County,  California ^ 

Marshall  CaQon,  Lander  County,  Nevada 140 

Marysville,  Grant  County,  Oregon *. 205 

Maynard  District,  Arizona 314 

Mayo  Gulch.  Summit  County,  Colorada ^4 

Meadow  Valley,  Plumas  County,  California. 9i 

Meagher  County,  Montana 241 

Michigan  Blnff,  £1  Dorado  County,  California &1 

Michigan  Bluff,  Placer  County,  California :....- 55,56 

Middle  Boise,  Alturas  County,  Idaho ^ 

Middle  Fork,  Placer  County,  California 55 

Mineral  Hill,  Lander  County,  Nevada 15^ 

Mineral  P&rk,  Arizona ; 315 

Minnesota,  Sierra  County,  California 79 

Missoula,  Montana 214 

Mogul,  Alpine  County,  California ...1 13 

Mohawk  Valley,  Plumas  County,  California ^ 

Mokelumue  Hill.  Calaveras  County,  California 33.33 

Monitor,  Alpine  County,  California 13 

Mono  County,  California U>1^ 

Monte  Cristo,  Sierra  County,  California ^ 

Montezuma,  Esmenalda County, Nevada..*. 1"4 

Montezuma,  Summit  County,  Colorado 2ffi,^5 

Mooney  Flat,  Yuba  County,  California '1 

Moore's  Flat,  Nevada  County,  California ^ 

Moose  Creek  District,  Deer  Lodge  County,  Montana , ^>^ 

Morey,  NyeCounty,  Nevada 1"^ 

Morris's  Ravine,  Butte  County,  California 72,^ 

Mosquito  Gulch,  Calaveras  County,  California 34,35 

Mount  Gregory  Ridge,  El  Dorado  County,  California ^ 

Mount  Ophir,  White  Pine  County,  Nevada Ifi^ 

Mount  Pleasant,  Sierra  County,  California ^ 

Mount  Pleasant  Ranch,  Sierra  County,  California ^ ^ 

Murray  Creek,  White  Pine  County,  Nevada 1'? 

Murphy's,  Calaveras  County,  California 35 

Mussel  Shell  District,  Meagher  County,  Montana 241 

N. 

Napa  County,  California 11 

Negro  Gulch,  Summit  County,  Colorado ^ 

Nevada  City,  Nevada  County,  California ^ 

Nevada  County,  California ^^ 

Newcastle,  Placer  County,  California J®.^ 

New  District,  White  Pine  County,  Nevada 1*^ 

Newsome  Creek,  Idaho I*' 

New  York  CaQon,  Lander  County,  Nevada 147,  lo*) 

Nez  Perc<$s  County,  Idaho t 1?* 

North  Bloom  held,  Nevada  County,  California -  68,68.^ 

North  Branch,  Placer  County,  California ^ 

North  Ca {Ion,  Plumas  County,  California ^ 

North  Fork,  Klamath  County,  California IJJ 

Nye  County,  Nevada 108, 1J» 

O. 

Ohio  District,  Beaver  County,  Utah ^ 

Olive  Creek,  Grant  County,  Oregon 209,211,1^^ 

Omega,  Nevada  County,  California v...  ^ 

Ophir,  Tooele  County,  Utah ^ 

Ophir,Placer  County, California ^ 

Oregon  City,  Butte  County,  California Jj 

Oregon  Gulch,  Butte  County,  California J; 

Orleans  Bar,  Klamath  County,  California IW,!^ 

Orleans,  Nevada  County,  California J* 

OroFino,  Idaho 1* 
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Orovillo,  Bntte  County,  California 75 

Ow.vhe«  Connty,  Nevada 198 

Owyhee,  Owyhee  County,  Idaho lcJ9 

P. 

Pacific  Gnlch,  Snmmit  Connty,  Colorado .' 284 

Park  Coonty,  Colorado 266,*294 

Parley's  Park,  Salt  Lake  Connty,  Utah 250 

PenoHylvania  Flat,  Placer  Connty,  Califprnia 61 

Pennsylvania  Gnlch, Park  Connty,  Colorado 301 

Pern,  Park  Connty,  Colorado 296 

PLilstdelphia,  Nye  Connty,  Nevada 172 

Piety  Hill,  Shasta  County,  California ,.  100 

Pilot  Hill,  El  Dorado  County,  California KJ 

Pilot  Peak, Sierra  Connty, California 79, 80,81, 86 

Pima  County,  Arizona 313 

Pinal,  Arizona 313 

Pine  Grove,  Sierra  Connty,  California 81,82,88,89 

Pinkham  Hill,  Placer  County,  California 56 

Pinos  Altos,  New  Mexico '. 311 

Pi oche,  Lincoln  Connty  Nevada 176,177,186 

Pioneer,  Boise  Connty,  Idaho iJ04 

Pinto,  White  Pine  County,  Nevada A 172 

Placer  Connty,  California 54 

Pi  Ure,  Kern  County,  California 2ti 

Plumas  Connty,  California 91 

Pocahontas,  Oregon 210 

Poker  Flat,  Sierra  County;  California 79 

Portland,  Oregon 208 

Portwine  Bridge,  Sierra  Connty,  California 89 

Portwine,  Sierra  County,  California 81, 84 

Potosi.SieiTa  Connty,  California 80 

Poverty  Hill, Sierra  County, California 79,87 

Prairie  Diggings,  Grant  Connty,  Oi-e<;on  '^09 

Prospect  Mountain,  Lander  Connty,  Nevada 147,148 

Putnam  Gulch,  Park  Connty,  Colorado 301 

Qaartz  Gnlch,  Altnras  Connty,  Idaho 204 

Qoartz  Mountain,  Tuolumne  County,  California 8 

Qaeen  City,  Sierra  Connty,  California 81 

Qaincy,  Plumas  County,  California 92 

R. 

Rabhit  Point,  Sierra  Connty,  California 81 

Ragtown,  Churchill  County,  Nevada 186 

Rail  Ranch,  Owyhee  Connty,  Idaho 193 

Railroad,  Elko  Countv,  Nevada — ..! 158 

Railroad  Flat,  Calaveras  County,  California 33,34,:i5 

Randolph.  Oregon 207 

Rawlins,  Wyoming 362 

Red  Clover  Valley,  Plumas  County,  California iW 

Red  Dog,  Nevada  Connty,  California 69 

Red  Mountain  City,  Deer  Lodge  County,  Montana 228 

Reese  River,  Lander  Connty,  )^vada  ./ I'i6 

Relief  Hill, Nevada  Connty,  California 67 

Relief,  Humboldt  County,  Nevada 15(1 

Rich  Gnlch,  Calaveras  County,  California ^ 

Rich  Gnlch,  Summit  County,  Colorado 284 

Robinson,  White  PineCounty.  Nevada 169 

Rocky  Bar,  Alturas  County,  Idaho 204,205 

Rock  Creek,  Sierra  County,  California 79 

Rock  Creek,  Oregon 210 

Ropcborg,  Oregon 206,208 

Ruby  Hill,  Lander  County,  Nevada 142,143,151 

Ruby  Hill,  White  Pine  County,  Nevada lt)8, 169 


542  INDEX   OF   COUNTIES,    DIIJTBICTS,   ETC. 


Biwb  Valley,  Tooele  Coanty,  Utah 235 

Bye  Valley,  Oi-egoa 211 

a 

Sacket's  Gulcb,  Sierra  Coaoty,  California 81 

Sa^relaDd,  Kern  County,  Caliibmia 23 

Saiut  John,  Summit  County,  Colorado : 2;m 

Saint  Louis,  Sierra  County,  California 81, 'T'^ 

Saiut  Lftwrenceburgh,  El  Dorado  Couifty,  California 4:: 

Salmon  River,  Idaho : •.  199 

Siilmon  River,  Klamath  County,  California 100. lul 

San  Andi-eas,  Calaverae  County,  California ^35 

San  Antone  Creek,  Calaveras  County, California 35 

San  Bernafdino  County,  California 2^ 

San  DiegcT,  California 9 

San  Diego  County,  California %,&> 

Sand  Springs,  Churchill  County,  Nevada 1^ 

Sandy  Gulch,  Calaveras  County,  California 35 

Sandy  Station,  Utah 353 

San  Juan,  Nevada  County,  California €A 

San  Jnao,  SieiTa  County,  California ^ 86 

San  Luis  Obispo  County,  California • S2 

Santa  Maria,  California <.jk S56 

Sarahsville,  £1  Dorado  County,  California ^ 51 

Sawyer's  Bar,  Klamath  County,  California 101 

Sebastopol,  Sierra  County,  Califomia 79 

Secret  Diggings,  Sierra  County,  California B7 

Scales  Diggings,  Sierra  County,  Califomia 79,^ 

Schell  Creek,  White  Pine  Connty,  Nevada 16e 

Shoshone  County,  Idaho 199 

Sheep  Ranch,  Calaveras  Conntv,  California 33,35 

Sherman  Mouutain,  Clear  Creek  County,  Colorado 275 

Shermantown,  Whitu  Pine  County,  Nevada 163 

Shasta  County,  Califomia 97,99 

Sierra  County,  Califomia 77 

Sierra,  Humboldt  County,  Nevada 1^ 

Sierra  Valley,  Plumas  County,  Califomia 92 

Silver  City,  New  Mexico »» 

Silver  City,  Owyhee  County,  Idaho 196,197 

Silver  City,  Utah  County,  Utah 2ii6 

Silver  Hill,  Tooele  County,  Utah 2'>5 

Silver  Mountain,  Alpine  County,  Califomia U 

Silver  Star  District,  Jefferson  County,  Montana 2:^ 

Sink  O'Carson,  Churchill  County,  Nevada 1*< 

Siskiyou  County,  Caliioraia .....! 8,97 

Slate  Creek  Basin,  Sierra  County,  California 79,  SS 

Slate  Creek,  Sierra  County,  California 81,82,85,86,87,69,90 

Slopeville,  Sierra  County,  California til 

Smartsville,  Yuba  County,  Califomia 70,i36 

Snake  River,  I^abo 199 

Snake  River  Bars,  Oregon 214 

Snake  River,  Summit  County,  Colorado 2^ 

South  Clear  Creek,  Clear  Creek  County,  Colorado 276 

South  Mountain, Owyhee  County,Idaho 198,197 

South  Pass  City,  Wyoming 3t)6 

Spanish  Bar,  Clear  Creek  County,  Colorado 277 

Spanish  Creek,  Plumas  County,  California 93 

Spanish  Dry  Diggings,  El  Dorado  County,  Califomia 45, 53 

Spanish  Flat,  Siena  County,  California ^ 

Sparta,  Union  County,  Oregon 210 

Spring  Gulch,  Tooele'' County,  Utah 255 

Spruce  Mouutain,  Elko  County,  Nevada 158,  ICO 

Star,  Beaver  County,  Utah 259 

Star,  Humboldt  County,  Nevada 155 

Steptoe,  Elko  County,  Nevada » 1^ 

Stockton,  Arizona j 314 

Sugar  Loaf,  Boulder  County  Colorado 291 

Summit  County,  Colorado 266,2^ 


nn)£X  OP   COUNTIES,   DISTRICTS,   ETC.  543 

,  Pago. 

Susanville,  Laeeen  County,  California , 96 

8utter  Creek,  Amador  County,  California ^ 36 

Swan  GaIch,Park  Coanty,  Colorado 301 

Swansea,  California ,  356 

Swansea,  Clear  Creek  Connty,  Colorado 277 

8 weelland,  Nevada  County,  California 69 

T. 

Table  Mountain,  Bntte  County,  California .* 72,73 

Tarryall,  Park  Coanty,  Colorado 301 

Teal's  Marshes.  Esmeiiilda  Couuty,  Nevada 174 

Ten-Mile  District,  Lewis  and  Clarke  County,  Montana 238 

Timber  Mountain,  Lincoln  County,  Nevada ^.  186 

Tipton  Hill,  El  Dorado  County,  California fi2 

Tcild's  Valley,  Placer  County,  California 55,56 

Town  Gnlch,  Grant  County,  Oregon 209 

Trail  Run,  Clear  Creek  County,  Colorado 276,277 

Treasure  Hill,  White  Pine  County,  Nevada 16-i,  166 

Trinity  Center,  Trinity  County,  California 96,99 

Trinity  County,  California 97,99 

Troy,  Nye  County,  Nevada 174 

Tulare  County, California. 22 

Tunnel  Hill,  Kl  Dorado  County, Colifomia...*. 49 

Tnulumne  County,  California .  29 

Twin  Hiver,  Nye  County,  Nevada 173 

U. 

Uintah,  Salt  Lake  County,  Utah 250 

Union  County,  Orej^on 206,209 

Union  Hill,  Lander  County,  Nevada j 140 

Upper  Empire,  Clear  Creek  County,  Colorado 278 

Upper  Union,  Clear  Creek  County,  Colorado 278 

V. 

Vi pond,  Beaver-Head  County,  Montana 216 

Vipond  District,  Beaver-Head  County,  Montana 221 

Virj»inia  City,  Storey  County, Nevada 108,120 

Volcano  Ravine,  Placer  County,  California 55 

Volcanoville,  El  Dorado  County,  California 48 

W. 

Wadsworth,  Churchill  County,  Nevada 186 

Waboo,  Sierra  County,  California 81 

Wallis  liiivine,  Sierra  County,  California 8lt 

Wallapai,or  Hnalpai,  Arizona 313 

Warren's  Camp,Idado  County,  Idaho 198, 199,200,202 

JVard,  Boulder  Conn  fy,  Colorado 291 

Ward,  White  Pine  County,  Nevada 171 

Washington,  Nevada  County,  Jalifomia » 62 

W'asbiugton,  Calaveras  County,  California 33, 34, 35 

Washington,  Kern  County,  California 23 

Weaverville,  Trinity  County,  California 99 

West  Argentine,  Clear  Creek  County,  Colorado 276 

West  Mountain  District,  Tooele  County,  Utah 251 

West  Point,  Calaveras  County,  California 33, 34, 35 

West  Ravine,  Sierra  County,  California - 79 

Wbit«  Pine  County,  Nevada 108,162 

White  Pine,  White  Pine  County,  Nevada 162 

White  Pine  Mountain,  White  Pine  County,  Nevada 166 

Whisky  Diggings, Sierra  County, California ...' 86, 

Williamsburgh,  Boulder  County,  Colorado 293 

Williams  Fork,*Arizona.. 312 

Winnemucca,  Humboldt  County,  Nevada 157 


544  INDEX   OF  COnNTIES,   DISTBICT8,   ETC. 

Winter's  Digp^n^Sf  Oregon *. 211 

Wisconsin  Uill,  Placer  County,  California 55 

Woolaoy'a  Flat,  Nevada  County,  California tii 

y. 

Yankee  Hill.Bntte  County,  California 76 

Yankee  Jim,  Placer  County,  California 55 

Yavapai  County,  Arizona * 313 

YoUow  Pine, Lincoln  County, Nevada.. •. l^ 

You  Bet,  Nevada  County,  California © 

Young's  Hill,  Sierra  County,  California t6 

Yuba  County,  California 70 

Yuba  Dam,  Summit  County,  Colorado 2t>4 


INDEX  OF  SUBJECTS. 


A. 

Page. 

Atptator 469 

Alta  California,  Pliocene,  eulf  of i 380 

Amalgamation-works  in  Utah 260 

Amonnt  of  domestic  gold  and  silver  exported  in  1872 485 

Annual  product  of  g<3d  in  California •. 7 

Appliances,  mechanical,  of  mining 2 

Arrangement  of  gold  mill 472 

Arrangement  of  silver  mill 470 

Arizona  condition  of  mining  industry  in 312 

Assessments,  quotations,  and  dividends  upon  stocks 505 

B. 

Beaver  Head  County,  Montana,  notes  in  regard  to  silver  districts  of 216 

Belcher,  Nevada,  report  of 135 

Bi'lshaw  Sl  Judson's  smelting-works 854,359 

Blake  rock-breaker 472 

Blast-furnaces,  contributions  to  the  records  of  lead-smelting  in 349 

Blower,  Root's 353,354 

Blower,  Stnrtevant's 353 

Borax,  soda,  and  salt  deposits,  Nevada 174, 186 

Bristol  &.  Daggett's  smelting- works 353,359 

Briickner  revolving  cylinder -. 270,291,478 

Buddie , 454 

Bnllion,  product  of 277 

Bullion  product  of  1872 .♦ 3 

Bullion,  shipment  of 288 

Butte  City,  Montana,  quartz-lodes  of 224 

C. 

California,  annual  product  of  gold  in 7 

California,  condition  of  mining  industry  in 7 

California,  deep  gravel-de][K>sits  of 394 

California,  dritl-diggings  m ^ 7 

California,  hydraulic  mining  in 390 

California,  northern  counties  of 97 

California,  Pliocene  rivers  of 377 

California,  Pliocene  ruins  of 2 

California  Powder- Works 499 

California,  quartz-mining  in , 8 

California,  quicksilver  in 9 

California,  southern  counties  of 22 

California,  treatment  of  gold-bearing  ores  in *. 1,319 

California,  vein-mining  in 7 

California  Water  Company 45 

California,  water-ditches  of *  406 

California,  yield  of. 7 

Calorific  value  of  western  lignites 370 

Cjfion  City,  Colorado,  coal-beds  of 302 

Cazin's  separator 444 

Charcoal,  consumption  of,  in  lead  blast-fnrnaces 359 

Chlorinating  works 477,479 

Cbollar-Potosi,  Nevada,  report  of 130 

Cinnabar,  mines  of.  in  California 11 

Claims  (mining)  in  California,  list  of 102 

Clansthal,  Lautenthal,  and  Altenau,  smelting  at 357 

Coal-beds,  Canon  City,  Coloradb -  302 

Coal,  Eastport  mine,  products  of 494 

Coal-fields  and  gold-beaches  in  Oregon 206 

Coal  in  San  Diego  County,  California 27 

Coal-measures  of  the  United  States 482 

545 

35  M 


546  INDEX   OF   SUBJECTS. 

Coal-mines,  Wyoming 5'^ 

Coal  trade  of  San  Francisco f- 

Coast,  northern,  gold  on  the ^* 

Coinage  at  the  8an  Francisco  branch  mint 4*^ 

Coin,  movement  of,  in  the  interior 4r 

Colorado, condition  of  mining  industry  in *''■ 

Colorado,  Park  County,  present  condition  of  mining  affairs  in "'^^ 

Combination  pan *~ 

Combined  exports 4v 

Comstock  mines,  Nevada 1" 

Comstock  mines,  yield  of 11>' 

Condition  of  mining  industry  in  Arizona 31:! 

Condition  of  mining  industry  in  California J 

Condition  of  the  mining  industry  in  Colorado ^^' 

Condition  of  the  mining  industry  in  Idaho 1"' 

Condition  of  the  mining  industry  in  Montana '^^ 

Condition  of  the  mining  industry  in  Nevada 1" 

Condition  of  mining  industry  in  New  Mexico , '''•' 

Condition  of  mining  industry  in  Oregon .'•  '>\ 

Condition  of  mining  industry  in  Wyoming -'^' 

Continuous  percussion-table i'* 

Crosby  furnace ,     '-^1 

Crown  Point,  Nevada,  report  of '     1"^» 

Currency  movement ^^- 

D. 

Denver  branch  mint,  statistics  of , 4-5 

Deposits,  mineral,  distribution  of - 4?4 

Deputy  mineral-surveyors  for  California,  list  of 1"^ 

Distribution  of  mineral  deposits 4M 

DiviUcilids,  quotations, and  assessments  upon  stocks...*. ^^'^ 

Dividends,  mining « 4:-*-' 

Drift-diggings  in  California ' 

Dutch  Flat  Water  Company,  Placer  County,  California 57 

Dynamics  of  water  in  geology  and  mining 


•) 


E. 

Eastport  coal-mine,  product  of .- 4CM 

Economical  results  of  smelting  in  Utah 3t]l 

Eureka  Company,  California,  report  of ^^^• 

Eureka  Consolidated  Company's  Smelting- Works ^*'y 

Eureka  Mill,  Homansville,  Utah,  description  of -** 

Exports,  quicksilver 4:T 

Exports,  treasure 489, 4 « 

Extraction  of  gold 4U 

F. 

Flnming-claims  or  gravel-tailing  mines,  Califomia J^ 

Freiberg,  Saxony,  smelting  at ^^' 

Furnace,  Crosby -"^ 

Furnace,  Kast 336,359,:^ 

Furnace,  Pi  I  tz y- 

Furnace,  Raschette 357, 359.  i^"" 

Furnace,  Sti^tefeldt 270, 277, 4T' 

Furnace,  Wiuuamuck ^'^ 

G. 


0 


Geology  and  raining,  dynamics  of  water  in 

Geology  of  the  priucipal  mining-districts,  Park  County,  Califomia ^} 

Geological  map  of  the  United  States ^ 4^* 

Gormania  Separating  and  Refining  Works 2i5I.v'' 

Giant  Powder  Company,  report  of ^*'^ 

Gold;  annual  product  of  in  California * 


INDEX   OF   SUBJECTS,  547 

Page. 

GoM-beaches  and  coal-fields  in  Oregon 206 

(iold-bearing  gravela .  386 

Gold-bearing  ores,  treatment  of,  in  California 1, 319 

Gold,  extraction  of 419 

Giild  juill,  arrangement  of 472 

Gold  on  the  northern  coast 9 

Gold  and  quicksilver,  loss  of  in  faydranlic  washings 420 

Gold  and  silver  deposited  at  the  mints  and  assay-offices  of  the  United  States,  1S72.  485 

Gold  and  silver,  domestic,  amount  exported  in  1872 485 

Gold  and  silver,  separation  of 374 

Gould  &  Curry,  Nevada,  report  of 123 

Gravel-mining  in  Lassen  County,  California 96 

Gravel-tailing  mines  or  fluming-claims,  California 87 

Gunpowder 499 

H. 

Hale  &  Norcross,  Nevada,  report  of 127 

Iliilsbriickuer  Hiitte,  Freiberg,  Saxony 358 

Hoskiu'H*Little  Giant  Monitor 57 

Horn  Pan 466 

Hiitte,  Halsbriickner 358 

HUtte,  Muldener : 358 

Hydraulic  mines,  openiugof 397 

Hydranlic  mines,  working  of 403 

Hydraulic  luiuiug 2 

Hydraulic  mining,  mechanical  appliances  of .^ 413 

I. 

Idaho  Company.  California,  report  of. 63 

Idaho,  condition  of  the  mining  industry  in '      189 

Idaho,  northern  and  middle 197 

Intports 486 

Imports,  coal,  of  San  Francisco 493, 496 

Imports,  gunpowder 499 

Imports, metals... 498 

Industry,  mining,  condition  of,  in  California 7 

Industry,  mining,  condition  of,  in  Idaho 189 

Industry,  mining,  condition  of,  in  Nevada 108 

Industry,  mining,  condition  of,  in  Oregon 206 

Introductory 1 

Iron-fields,  Sierra  County,  California 91 

Iron  pipes,  use  of,  as  aqueducts 410 

■ 

J. 

Jigs 434 

K. 

East  furnace 358,359,360 

L. 

La  Pise,  Department  dn  Gard,  France,  smelting  at 366 

Lassen  County,  California,  gravel-mining  in 06 

Lead  and  Silver  Smelting  Company,  Selby 498 

Lead-smelting  in  blast-furnaces,  contributions  to  the  records  of 349 

Lignites,  western,  calorific  value  of 370 

List  of  deputy  mineral-surveyors  for  California 107 

List  of  mining-claims  in  California 102 

Little  Giant  Monitor,  Hoskin's 57 

Lodes  recorded  in  Park  County,  Colorado,  in  1872 300 

Lossof  gold  and  quicksilver  in  hydraulic  washings 420 

M. 

Machinery,  mining 465 

Manhattan  Company,  Nevada,  report  of 137 


548  INDEX   OP   SUBJECTS. 

Fage. 

Mechanical  appliances  of  hydranlic  mining 413 

Mechanical  appliances  of  mining i 

Metallurgical  processes 319 

Metals,  imports i*^ 

Middle  and  Northern  Idaho •  197 

Mill,  ^old|  arrangement  of 47i 

Mill,  silver,  arrangement  of 4I'> 

Mills,  stamp;  list  of,  Gilpin  County,  Colorado '2^ 

Mineral  deposits,  distribution  of 4!M 

Mineralogy  of  Park  County,  Colorado 2*4 

Mineral-surveyors,  deputy,  for  California,  list  of l"7 

Miues  of  cinnabar  in  California 11 

Mines,  hydraulic,  opening  of K 

Mines,  hydraulic,  working  of 4rj 

Mining-districts,  Park  County,  Colorado,  geology  of 15*4 

Mining-dividends 4>i 

Mining-claims  in  California,  list  of 1<^ 

Mining,  future  prospect  of.  Park  County,  Colorado 2C 

Mming  and  geology,  dynamics  of  water  in *  • 

Mining,  hydraulic *i 

Mining  industry  in  Arizona,  condition  of '     31^ 

Mining  industry,  condition  of,  in  California I 

Mining  industry  in  Colorado,  condition  of •Vm 

Mining  industry  in  Idalio,  condition  of. -. H 

Mining  industry  in  Montana,  condition  of *<!14 

Mining  industry,  condition  of,  in  Nevada 1<^ 

Mining  industry  in  New  Mexico,  condition  of ^^i^ 

Mining  industry  in  Oregon,  condition  of '^^ 

Mining  industry  in  Utah,  condition  of .' *<^4'i 

Mining  interests,  legislation  for  the  protection  of 392 

Mining  machinery > 4<>.'» 

Mining,  mechanical  appliances  of '^ 

Mining,  quartz,  in  Calitoruia '' 

Mining-stocks,  prices  of 501 

Mining,  vein,  in  California 7 

Miscellaneous  statistics 4-^5 

Monitor,  Hoskin's  Little  Giant 57 

Montana,  condition  of  mining  industry  in 214 

Mortars^ 475 

Mount  Gregory  Water  Company 45.4* 

Movement  of  coin  in  the  interior *^'» 

Muldener  Hiitte,  Freiberg,  Saxony  .*. « 35? 


• 


N. 


Nevada,  condition  of  the  mining  industry  in l^ 

New  Mexico,  condition  of  mining  industry  in... 3t9 

Northern  coast,  gold  on  the 5 

Northern  counties  of  California 97 

Northern  and  Middle  Idaho 197 

North  tit^r  Company,  California,  report  of.. 63 

0. 

Ore-dressing,  principles  of ; 2,t5 

Oregon,  coaT-tields  and  gold-beaches  in *J^ 

Oregon,  condition  of  the  mining  industry  in ** 

Ores,  Clear  Creek  County,  Colorado,  character  and  treatment  of 2T0 

Oi^es,  gold-bearing,  treatment  of,  in  California 1,319 

Ores,  separation  of 4?7 

Ores,  treatment  of,  in  Georgetown,  Colorado ^ 

Owen's  Lake  Silver  Biining  and  Smelting  Company 3jfi 

P. 

Pan,  combination , 4^7 

Pan,  Horn 466 

Pan,  Patton ^ 

Pan,  Wheeler 4»tf 

Park  County,  Colorado,  lodes  recorded  in li...  ** 


INDEX   OP   SUBJECTS.  549 

Page. 

Park  County,  Colorado,  previous  couditiou  of  mining  affairs  in 296 

Park  County,  mineralogy  of 294 

Percussion-table 455 

Percussion-table,  continuous 458 

Piltz  furnace 352,353 

Placer-mining,  Park  County,  Colorado 298 

Plane-table 453 

Pliocene  ruins  of  California 2,377 

Plumas  County,  California,  qaartz-mining  in 4: 93 

Post-Pliocene  changes  of  level  and  erosion,  California "883 

Principles  of  ore-dressing... 2 

Processes,  metallurgical 319 

Product,  buUion,  of  1872 3 

Product  of  gold  in  California 7 

Product  of  quicksilver 497 

Product^  treasure 486 

Qnartz-lodes  of  Butte  City,Montana 224 

Quartz-mills  in  Calaveras  County,  California 36 

Quarfz-mills  in  £1  Dorado  County,  California 54 

Qnartz-mills  in  Tuolumne  County,  California 33 

Quartz-mines,  Sierra  County,  California 91 

Quartz-mining  in  California 8 

Quartz-mining  in  Plumas  County,  California 93 

Quicksilver  in  California 9 

Quicksilver  exports 497 

Qucksilver,  product  of 497 

Quotations,  dividends,  and  assessments  upou  stocks 505 

B. 

Raachette  furnace 357,359,360 

Receipts  of  coal  at  San  Francisco 496 

Receipts  of  treasure 487 

Redington  quicksilver,  California 497 

Report  of  Belcher,  Nevada 135 

Report  of  ChoUar  Potosi ,  Nevada 130 

Report  of  Crown  Point,  Nevada ^ 133 

Report  of  Eureka  Company,  California - 62 

Report  of  Giant  Powder  Company *. 500 

Report  of  Gould  &  Curry,  Nevada 123 

Report  of  Hale  &  Norcross,  Nevada 127 

Report  of  Idaho  Company,  California 63 

Report  of  Manhattan  Company,  Nevada 137 

Report  of  North  Star  Company,  California 63 

Report  of  Savage,  Nevada 124 

Richmond  Consolidated  Company,  smelling- works 351, 359 

Rock-breaker,  Blake's 472 

Rocky  Mountain  Coal  and  Iron  Company,  report  of 307 

Root's  blower 353,354 

Rotating  table 457 

Ruins,  Pliocene,  of  California 2 

S. 

Salt '. 497 

Salt,  soda,  and  borax,  Nevada 174,186 

San  Francisco,  branch  mint,  coinage  at 486- 

San  Francisco  coal  trade 493 

Saturn  Smelting- Works 353,359 

Savage,  Nevada,  report  of - 124 

Selby  Lead  and  Silver  Smelting  Company 498 

Separation,  theory  of ' 427 

Separation  without  sizing 448 

Separator,  Cazin's - 444 

Settler 468 

Sierra  County,  California,  statistics  of 77 

Sierra  Nevada,  ancient  drainage  slope  of 378 

Silver  and  gold,  domestic,  amount  exported  in  1872 485 

Silver  mill,  arrangement  of. 470 

Silver-ores  in  New  Mexico,  value  and  amount  of. 310 


550  INDEX   OF   SUBJECTS. 

Siting  of  eqnal-fadliiig  particles i'c? 

Smelting  at  Wahsatch,  Utah &>. 

Smelting  at  Winnamuck  Works,  Utah 2S-i 

Smeltin^-fnmaces  in  Utah -• ^} 

Smelting  in  Utah, economical  results  of SI 

Smeltiug-Works,  Belshaw  &  Judson's 354.3::* 

Smelting  Works,  Bristol  &  Dagget's ; 35:i,:j.V» 

Smelting- Works,  Clansthal,  Lautenthal,  and  Altenau 357.  X^* 

Smelting- Works,  Eureka  Consolidated  Company's 349, 359 

Smelting- Works,  Freiberg,  Saxony 358,3oP 

Smelting- Works,  La  Pise,  Department  du  Gard,  France .---• 356, 'X^ 

Smelting- Works,  Owen's  Lake  Silver 3.V'» 

Smeltiug-Works,Bichmond  Consolidated 351.3.vt 

Smelting- Works,  Sultana 35*i 

Smelting- Works,  Saturn X>^ 

Soda,  borax,  and  salt,  Nevada 174,l!?6 

Southern  counties  of  California 22 

Stamp-battery 474 

Stamp-box 4Tr. 

Stamp-mills  of  San  Diego  County,  California 'J? 

Stamps,  influence  of  the  velocity  of  impact  on  the  effective  duty  of 'Sio 

Stanford's  self-feeder 47*2 

Statistics,  miscellaneous 4<) 

Statistics  of  Denver  branch  mint i'^'i 

Statistics  of  Sierra  County,  California.. 77 

Stetefeldt  furnace 270,277,470 

Stewart  Mill -^4 

Stocks,  mining,  prices  of fiil 

Sturtevaut  blower ^ 

Sultana  Smelting- Works,  Utah,  operations  of 249, 352 

Sutro  Tunnel,  Nevada l*ii> 

Surveyors,  deputy  mineral,  for  California,  list  of ll'7 

T. 

Table,  percussion ,. 4Vi 

Table,  plane 4C4 

Table,  rotating 457 

Tenth  Legion  lode,  sketch  of ^ '2s) 

Theory  of  separation 4:J7 

Treasure  exports 4?9 

Treasure  product 4*^ 

Treasure,  receipts  of 4'n 

Treatment  of  gold-bearing  ores  in  Califoniia 1,IU9 

Tuunels,  Georgetown,  Colorado,  operations  in 26? 

Tunnel,  Sutro,  Nevada TiO 

U. 

Utah,  economical  results  of  smelting  in ..         361 

Utah,  mining  industry  in ^ 

V. 
Vein-mining  in  California '. 7 

W. 

Water  Company,  California 45 

Water  Company,  Dutch  Flat,  Placer  County,  California 57 

Water-ditches  of  California 4t^ 

Water,  dynamics  of,  in  geology  and  mining 3 

W^heeler  pan 465 

Winnamuck  furnace - 364 

Wyoming,  condition  of  mining  industry  in .' 306 

Wyoming  Mill,  Tintio  districC,  Utah *i5d 

Y. 

Yield  of  California 7 

Yield  of  Comstock mines, Nevada 119 


I 


**■ 


,'m.    *-  •, 


-     A 


»      / 


BRANNER  GEOLOGY  LIBRARY 


3  6106  126  656  870 


A72 


Stanford  Univenity  lilmuries 
Stanford,  California 


ttttm  lUi  btok  M  «  Wlon  iite  iM. 


